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Convair’s B-58 Hustler 











Engineering to the Nth power... LENSEDE AND OUT! 


Installed inside a Convair T-29 is an actual cockpit of Convair’s delta-wing F-102A all-weather 


interceptor. Once aloft, the “back seat” pilot flies the T-29 by performing all the functions 
of a F-102A interceptor pilot. At the same time, scientists and engineers evaluate system 


performance and a psychologist checks pilot reaction. This use of the T-29 as a flying laboratory by 


Hughes Aircraft Company, Culver City, California, flight tests the F-102A’s advanced 


electronic weapon system with far more efficiency than ever before — and at a fraction of the cost. 


A “plane within a plane’—and both Convairs! Another dramatic example 
Today’. 


of Engineering to the Nth power working for the defense of our country! 
intellige 
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HOW 
TO IMPROVE 


A MISSILE’S 


IQ 


Today’s guided missile is an amazingly sophisticated and 
intelligent instrument, capable of complex thought and 
precise action. Tomorrow’s must have an even higher IQ. 


To improve a missile’s intelligence, Fairchild Guided 
Missiles Division engineers and scientists have developed 
radical new concepts for guidance and control, transfer- 
ring their intelligence into the missile’s guidance center. 

Through sound research, inventiveness and imagina- 
tion, FGMD engineers and scientists continue to make 
great strides in all fields of missile development... putting 
more brain-power into more missile power. 


SAE RCH iLD 


GUIDED MISSILES DIVISION + WYANDANCH, LONG ISLAND, & T. 
A Division of Fairchild Engine and Airplane Corporation 


++ - WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 








NO MORE LOST BRIDLES.. 





ee 


Chance Vought F7U-3 in takeo# from carrier 
deck. Bridie was lost on each take-off 





BRIDLE ARRESTING | 
MECHANISM 





| GUIDE CABLES | 








trey Fate ae 























AAE Bridle Arresting Gear in use. Note that the bridle lands safely 
on deck, immediately after disengagement from the catapulted plane 





THANKS TO ALL AMERICAN 
HIGH-CAPACITY BRIDLE ARRESTERS | 


In catapulting jets from the decks 
of aircraft carriers, each flight used 
to mean the loss over the side of 
the catapult bridle. 

The U. S. Navy has now installed 
All American’s Hi-Capacity Bridle 
Arresting Gear on all aircraft car- 


G 

a 
‘we 
eas 


riers equipped with steam catapults. 
Bridles are now saved for re-use. 
This is another engineering pro}- 
ect that spotlights All American’s 
dynamic leadership in design, devel- 
opment and testing of new, vital 
equipment for the Armed Forces. 
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AVIATION CALENDAR 


Dec. 28-31—Third King Orange Interna 
tional Model Plane Contest, U. S. Marine 
Corps Air Station, Miami, Fla 

Jan. 8-9, 1957—15th Annual Miami-Havana 
Air Cruise, sponsored by Florida Ait 
Pilot’s Assn. For details write: James G 
Page, cruise director, FAPA, 310 S.F. 2 
\ve., Miami, Fla 

Jan. 14-16—National Symposium 
liability and Quality Control in 
tronics, sponsored by IRE, ASOC, AIF] 
ind RETMA, Hotel Statler, Washing 
ton, D.C 

Jan. 21-22—Symposium on Sola 
Design and Operation, Hotel 
Ho, Phoenix, Ariz 

Jan. 27-28—American Society f 
\lbuquerque and Los Alamos Chapt 
Heat Tolerant Metals for \ecrodvnami 
\pplications,”” Albuquerque, N. M 

Jan. 28-31—Sth Plant Maintenan 
neering Conference, Publi 
Cleveland, Ohio 

Jan. 28-31—25th Ann 
f the \cronautic 
Astor Hotel, New 
Night Dinner, Jan. 7 

Jan. 31—Sixth Annual Inst1 
Course Los Angel 
College. Wilmington 
ourse will be held Fe 

Feb. 7—Operation 
University \luseum 
versity of Pennsylvania 

Keb. 7 nnual \id-Winter 
th ew ork Section 
ict ‘ 

Long Island, 

Feb. 14-15—1957 istor 
Circuits Conferen Unin 
vivania Philadelphia Pa 

Feb. 26-28—Western Joint Computer Con 
ference, sponsored bv IRI \IFI 
ACM, Hotel Statler, Los Angeles, Cal 

Mar. 7-9—National Conference on Aviation 
F-ducation, Hotel Mayflower, Washington 

Mar. 11-15-1957 Atomic Exposition, in 
luding Nuclear Engineering & Scien 
Congress, 5th Atomic Energy in Industry 
Conference and 5th Hot Laboratories & 
.quipment Conference, Convention Hall, 
Philadelphia, Pa 
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One in a series about users of Phillips 66 Aviation Products 


Phillips 66 


New York to Los Angeles in 4% hours! That is the 
anticipated schedule for the new 707 Jet Strato- 
liners ordered by TWA for mid-1959 delivery. 


with Shown below, the new plane will have a cruising 
speed of 575 miles per hour, and a range of 


3500 miles. 


watt 


Cee eam 
oe . 


NINETY-EIGHT PASSENGERS con be seat- RELAXATION DE LUXE in the modern new 
ed in present mock up design. Lounge seats forward lounge. Wall panels, snap fastened, 
can be removed for 10 more passenger seats. can be removed for maintenance and re 
Smoke tint plastic window shades can be placement in a short time and with a mini- 
pulled up for glare reduction. mum of effort. 


ALL ABOARD for new possenger comfort 
mode even more pleasurable by gaily-col- 
ored interior paneling. Conditioned air sys- 
tem, hat racks, lavatories, all are designed 
for maximum convenience. 


@ Today, Phillips 66 Aviation Gasoline gives 
dependable, efficient performance to TWA 
and other leading air lines, as well as to the 
military air services. 

In step with the future, Phillips is a leading 
producer of super performance Jet Fuels for 
the latest designs in turbo-props and jets. 
And Phillips research continues to lead the 
way for development of fuels for the aircraft 
of tomorrow. 











AVIATION DIVISION e+ PHILLIPS PETROLEUM COMPANY e¢ BARTLESVILLE, OKLAHOMA 
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Mar. 14-15—Flight Propulsion Mecting 
(Classified), sponsored by LAS, Hote 
Carter, Cleveland, Ohio. 

Mar. 18-21—Pacifx Plastics Ex 


Coast p 
tion, in conjunction with The Society for 
Plastics Industry National Conferen 


Shrine Exposition Hall, Los Angeles 
Mar. 18-21—National Convention, Institut 
of Radio Engineers, New York Coliseum 


and Hotel Waldorf-Astoria, New York, 
N. Y. 


Mar. 19-21—151st National Meeting of th 

| American Meteorological Society, Univer 
sity of Chi ago 

Mar. 25-27—Silver Anniversary Technical 


Mecting and Convention, American So 
ciety of ‘Tool Engineers, Shamrock Hilton 
Hotel, Houston, Tex 

Mar. 25-29—Western Metal Congr ind 
Exposition Ambassador Hotel and Pa 
Pacific Auditorium, Los Angeles 

Mar. 27-29—E:ducational Colloquium on Ra 
diation Effects on Materials, sponsored by 
ONR and Glenn L. Martin Co., Johns 
Hopkins University, Baltimore, Md 

Apr. 8-12—Fifth Welding & Allied Industry 
I xposition, Convention Hall and Hotel 
Sheraton, Philadelphia, Pa 

Apr. 16-18—Symposium on Nondestructis 
Tests in the Field of Nuclear Enet 
Morrison Hotel, Chicago, Tl 

Apr. 17-20—Fighth Annual Conclave, Amold 
Air Society, including aviation equipment 
display Hotel New Yorker New Y 6 
N. Y 

Apr. 24-25—Second National Industrial R 
search Conference, sponsored by Armour 
Research Foundation Conrad — Ililton 
Hotel, Chicago, Il 

Apr. 29-May 3—Seventh National Material 
Handling Exposition, Convention Hall, 
Philadelphia, Pa 

May 1-3—Spring Meeting and Exhibit, So 
ciety for Experimental Stress Analysis, 

A MAGNESIUM SAND CASTING at the Dow foundry. Many kinds of castings are pro- Hotel Statler, Boston, Mass 
duced—with quality standards to meet the special needs of the aircraft industry. May 6-8—28th Annual Meeting, Aero Medi 

cal Assn., Shirley Savoy Hotel, Denver, 
Colo 


sll for the Aircraft Industry [| Mar 24-4on ten Coane to ta 
get Airport, Paris 


June 1-9—First Annual National Aviation 
I'rade Show, Monmouth County (N. J.) 


ORDINARY AND EXTRAORDINARY Airport 
SAND CASTINGS June 23-25—29th Annual Meeting, Aviation 


Distributors & Manufacturers Assn., The 
Broadmoor, Colorado Springs, Colo 
PERMANENT MOLD CASTINGS | July 6-10—Eleventh All-Woman Transcon 
tinental Air Race, sponsored by Ninety 
Nines and Aero Club of Pennsylvania, 
PLASTER CASTINGS from San Mateo County Airport, San 
Carlos, Calif, to N. Philadelphia Airport, 
9 See tine Pa For details write Headquarters 
YOU NAME THE CASTING, Dow can supply you with any AWTAR, 2611 E. Spring St., Long 
shape or size required. Specialized inspection techniques Beach 6, Calif 
rigidly maintain your standards and specifications. Aug. 20-23—Western Electronic Show & 
Convention Board of Directors, Cow 
Palace, San Francisco, Calif. 
saab oe eo Sept. 1-16—Sixth International Aeronautical 
nearest Dow sales office for additional information. Conference, Royal Aeronautical Society 
and Institute of the Acronautical Sciences, 
Folkestone and London, England. 
Oct. 28-31—National Industrial Packaging & 


THE DOW CHEMICAL COMPANY Handling Exposition, Convention Hall, 
Foundry Sales, Bay City, Michigan Atlantic City, N. J. 
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Heavy-wall or thin-wall, the best—and surest—answer to 


your problems are Dow magnesium castings! Contact your 














Positive 
Identification 


Collins 621A-1 ATC Transponder of Collins Airborne Electronic System 


Instantly replying to the Interrogator of the Air Traffic Control 

surveillance radar, Collins 621A-1 reliably identifies you through 

all weather. Selection of up to 64 different reply codes are Write to your nearest Collins 
available to the pilot. Transmitted information will be displayed ons ee eae Oar Se aw, A-1 
on ATC radar. The 621A-1 is contained in a %ATR case, Sear ATC Transponder, 
modularized, weighs only 25 pounds. Receiver on 1030 mc and 

is crystal controlled to assure reception of interrogations. 

Transmitter frequency 1090 mc, stability +3 mc. Equipment will 

be available for use in CAA evaluation of ATC Interrogator- 

Transponder System. 


(4 
CREATIVE LEADER IN AVIATION ELECTRONICS 


COLLINS RADIO COMPANY, 315 2nd Ave. S.E., Cedar Rapids, lowa @ 1930 Hi-Line Stn, 
out e a W. Olive Ave., Burbank @ 261 Madison Ave., New York 16 @ 1200 I8th 
N.W., Washing D.C. @ 4471 N.W. 36th St.. Miami 48 @ 1318 4th Ave., seatiie 
COLLINS RADIO "COMPANY OF CANADA, LTD i Bermondsey Road, Toronto 6, Ontario 
COLLINS RADIO COMPANY OF ENGLAND, LiD., 242 London Road, Staines, Middlesex 





U.S. A. F.—CONVAIR 102-A 


MEANT BETTER TIRES FOR YOU! 


How U.S. Rubber Engineers have met the toughest tire problems 


and benefited all Aviation 


Every day U.S. Rubber engineers are being asked to produce military aircraft 
tires which, without added size or weight, must withstand ever greater amounts 
of heat, speed, impact, and load. 
Their success in keeping pace and ahead of the needs of the military is 
reflected directly in the quality of U. S. Royal Tires for commercial and 
civilian aviation as well! 
Nylon, for instance, was introduced by U.S. Rubber first through a military 
aircraft. Today this fabric helps strengthen U.S. Royal Tires against landing 
wear and tear. In a very literal fashion, off the carrier decks and military 
airfields have come better, safer U.S. Royal Tires for every flyer! 


.§.Royal Tires 


United States Rubber 


Rockefeller Center, New York 20, N.Y. + In Canada: Dominion Rubber Compan 











During straight and level flight, 
the precision cam must provide 
maximum fuel efficiency to 
assure the maximum range. 


Immediate full power is required for split-second takeoff 
and vertical climb to extreme altitudes. The Holley three 
dimensional cam must automatically compensate for 
instantaneous changes in altitude and temperature. 


How the Holley three dimensional cam 
functions as an automatic co-pilot 


The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot’s require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The “brain center’’ of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot’s 
request for changes in power. 
It’s the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley—one of the 
world’s foremost power control 


11955 E. Nine Mile Road ° 


During combat, the complex 
surface of the three dimensional 
cam becomes the pilot's most 
sensitive assistant by automat- 
kcally compensating for changes 
in pressure and temperature. 


Typical “brain center” of a Holley aircraft engine 
control. Note the delicate machined surfaces. 
Each plays a vital role in mechanically regu- 
ating the engine under varying conditions. 


Van Dyke, Michigan 


atmospheric temperature and 
pressure, from Thule to the 


LEADER IN THE DESIGN, DEVELOPMENT, AND 


manufacturers. MANUFACTURE OF AVIATION FUEL METERING DEVICES 
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Silastic is used for brake diaphragms of 
the Convair F-102A because it retains 
great resistance to compression set even 
though exposed to extreme heat every 
time heavy braking is required. These 
gaskets are actually located inside the 
wheels where they come in direct contact 
with hot brake drums. 


CHLASTIL coccere stay conmen: 


Temperatures that melt organic rubber or freeze it brittle 
have little or no effect on Silastic*, Dow Corning’s silicone 
rubber. Gaskets of Silastic stay rubbery and keep their 
Get latest data on Silastic shape... provide the ultimate in sealing effectiveness. 

Molded by leading rubber companies in most any shape, 


Mail coupon today size or color. 


——< Typical Properties of Silastic for Gaskets 
Please send me latest data on Silastic e Temperature range, °F —130 
¢ Tensile strength, psi 600 
¢ Elongation, % 100 
¢ Tear strength, Ib/in 40 
¢ Compression set, %, @ 300 F 20 


e¢ Hardness range, durometer 20 80 





COMPANY 





ADDRESS 








if you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


Hirst in silicones SPAAWOMM DOW CORNING CORPORATION © MIDLAND, MICHIGAN 








Mr. Raymond points to one of 
the shielded General Electric 5- 
Star Tubes in a Viscount VOR 
receiver. First U.S. airline to use 
turbo-prop Viscounts, Capital 
makes sure its electronic equip- 
ment matches these modern planes 


in quality and reliability. 


“Capital has a low equipment-removal rate 


... thanks to G-E 5-Star Tube reliability!” 
Sus: Earl Raymond, “With General Electric 5-Star Tubes, we have just 


Manager of Maintenance, Capital Airlines. about done away with unscheduled service troubles 
ian ; ™ : . due to tube failure. Capital has used these special high- 
General Electric 5-Star Tubes deserve a big share of cellaal ula : , , 
; ’ reliability 5-Star types since they first appeared. Our 
the credit for the very low unscheduled equipment- 5%. , , re 
ae am ce va experience shows they can be relied on to do their iob, 
removal rate on Capital Viscounts. The dependability Bi ‘ 
ee , and do it well. 
and long life of these tubes save us time and money. 


“Capital services all communications gear regularly. 

But should a piece of equipment need unscheduled For reduced maintenance, fewer flight delays, specify 
service, the entire unit must be replaced immediately G-E 5-Star Tubes as your next replacements! Your dis- 
and overhauled. This involves costly man-hours... tributor stocks them. Electronic Components Division, 
keeps equipment on the shelf...can even delay a flight. General Electric Company, Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


161-1E15 
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Getting specific about gravity! 


Falling apples fascinated Sir Isaac Newton. No 
doubt he enjoyed a few of them while devising his 
famous gravitational formulas. Newton’s con- 
cern was with what came down, whereas aviation 
engineers today are primarily concerned with what 
goes up. Even so, the gravitational challenge is the 
same. 

A jet plane, intercontinental missile—or any- 
thing that moves — usually leaves the design stage 
too heavy for optimum performance. To be spe- 
cific — the specific gravity of the material of con- 
struction is too high. 

Now, with Titanium, the design engineer can cap- 


ture the strength of alloy steel at barely more than 
half the weight. What's more, Titanium is un- 
affected by most corrosives . . . and is impervious 
to the deadly attack of sea water and marine atmos- 
pheres. Its coefficient of expansion islow . . . and 
it can withstand long-time operating temperatures 
as high as 1000°F. 

All types of Titanium mill products, from foil to 
seamless tubing, are made by TMCA. With produc- 
tion going up and prices going down, now is a good 
time to design with Titanium. Technical literature 
on Titanium is available just by asking. 


’ ¢ 
. « « FIRST IN litanit mM 


TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 


12 

















AAAI A 


The Accepted Anti-Skid Braking System 
Standard Equipment on the B-47, B-52 
B-66, A3D, RF-84F, F-100C&D, F-107 
C-133A, C-130A. Tested on thirty-five 


other types of aircraft 


Sood reasons wny... 


every fighter, every bomber, 
every transport is HY ROAR } _ equipped 


3000 WINONA AVE., BURBANK, CALIF 


the aviation subsidiary of 





: 
> ha 


aa ‘mi’ 
_! 
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HY-¥/, FUEL PUMPS 


High vapor, liquid ratio fuel booster and 
transfer pumps. Outstanding perform- 
an exceptional economy. Now flying 
on the F&8U-1, F-101A, F-5D, B-52, the 
Regulus, the Navaho 





1. Heavy sectioned outer race 
of hardened and ground high 
carbonchrome steel assures uni- 
form distribution of high rolling 
and shock loads while provid- 
ing high capacity anti-friction 


TORRINGTON CAM FOLLOWERS 
Give Longer Service... Carry High Shock Loads 


4. Full complement of small di- 
ameter rollers—through-hard- 
ened, ground and lapped—for 
maximum radial load capacity. 


“Oap zon©® 


performance. 


5. Raceways precision 
ground for even load distribu- 
tion (A) and uniform low end 


2. Integral stud for cantilever Bowe PERS 4 . 
play (B) assure long bearing life. 


mounting is made of case hard- 
ened and ground low carbon 
nickel molybdenum steel. The 
tough core provides high 
strength to withstand high 
shock loads. , st 
Torrington Cam Followers are precision made 
throughout. They are available in sizes from 4” to 
24" O.D. Special surface finishes such as chrome and 


cadmium plate or oxide black can be provided. 


3. Easily relubricated at any 
one of three points—at either 
end or through cross hole in 
stud. Ends accommodate stand- 
ard drive grease fittings, or may 
be sealed by the plugs provided. 


Our Engineering Department will be glad to work 
with you in adapting these dependable and efficient 
Cam Followers to your cam-controlled or track-type 
equipment. Torrington Cam Followers give better 
service because they’re better made. 

THE TORRINGTON COMPANY 
Torrington, Conn, South Bend 21, Ind. 


District Offices and Distributors in Principal Cities 
of United States and Canada 


TORRINGTON 


Needle © Spherical Roller © Tapered Roller © Cylindrical Roller © Ball © Needle Rollers 
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New Three 

“_ANDING 
GEAR 
SWITCH’”’ 


“LANDING 
GEAR 
SWITCH’’ 


ELECTRO-SNAP H1-43 


with Rugged, 
PYomiti-ye ¥- | 3 


Roller-Arm Actuator! 


Now you can get stepless actuator- 
arm adjustment in a tougher, lighter 
version of ELECTRO-SNAP’s re- 
liable H1-8, “‘The Landing Gear 
Switch”. The new H1-43 is inter- 
changeable with the H1-8, and is 
easy to install and adjust to the de- 
sired operating point .. . just turn 
the socket screw with the landing 
gear in the proper position. When 
the switch trips, set the lock nut. 
Electrically and mechanically, the 
new H1-43 has the same proven op- 
erating life as the H1-8; 4 minimum 
200,000 electrical or mechanical 
cycles! And the new case keeps the 
switch hermetically sealed through- 
out its long life . despite heat, 
cold, shocks, and knocks by flying 
gravel and stones. 

Nearly simultaneous make-and-break 
operation of the double-pole switch- 
ing element and the D.P.D.T., 
D.P.N.C., D.P.N.O. or 4-circuit 
D.P.D.T. contact arrangements give 
circuit designers the latitude they 
need in simplifying complex circuits. 


Get full details: 
WRITE FOR DATA SHEET NO. HIM-12 


ELECTRO-SHAP SWITCH & MFG. CO. 


4232 West Leke Street + Chicago 24, Ilinois 


ELECTRO-SNAP H1-43 


witha... 

LIGHTER, TOUGHER 
HERMETICALLY-SEALED 
RIBBED CASE! 


PROTECTION is the key word. 
Switches for fast-flying, hot-landing 
aircraft need plenty of protection .. . 
and the H1-43 ‘Landing Gear 
Switch” exceeds requirements! Three 
“beefed-up” mounting lugs hold the 
switch rigidly and can take over- 
torquing without damage. Dry, inert 
gas is sealed inside . . . permitting 
full electrical rating at any altitude! 
And the entire case is made more 
rigid by ribs backing the closure 
plate. 

PROTECTIVE enamel coating over 
zinc chromate stops corrosion before 
it starts, and the actuator assembly 
is made of corrosion-resistant steel. 
Easy-to-read metal decals identify the 
switch and the contact arrangement 
at a glance . . . more protection 
against mistakes and wasted time 
during check-out and maintenance. 


Get full details: 
WRITE FOR DATA SHEET NO. HIM-12 


FLECTPY swe 


ELECTRO-SNAP SWITCH & MFG. CO. 
4232 WEST LAKE STREET 
CHICAGO 24, ILLINOIS 


Ways 

“_ANDING 
GEAR 

SWITCH” 


ELECTRO-SNAP H1-43 


with these 
+] od 2 Ot) ley Wale). b-) 


Leak Rate. .Less than 1 Micron/cu. A /hr, 
Actuator Arm pep eee 
Electrical Rating. . 00 
125/250 V a-c. 
30 V d-c (Resistive) 
(Inductive) 
With Adjustment Fully Closed 
Pretravel 
Movement 
Differential 0.0620, -: —- 000” 
Overtravel . 
Min. Mechanical Cycles 
Min. Electrical Cycles 
Operating Force 
Overtravel Force . 
Difference in Operating and eons Point 
een Each Pole 010” Max, 
Ambient Temperature Range 


(Sed.) —100F to +250F 


Higher Temp Models Available 
Weight ; 8 Ozs. Max, 


CONTACT ARRANGEMENTS 


Double-Pole 
Double. 


Throw 
= 4 Circuit 





ALSO AVAILABLE 
Double-Pole Double-Pole Double-Pole 
Normally Normally Double- 
Closed Open Throw 


Get full details: 


WRITE FOR DATA SHEET NO. HIM-12 


pec? ry | 


ELECTRO-SNAP SWITCH & MFG. CO. 


4232 WEST LAKE STREET 
CHICAGO 24, ILLINOIS 





0.100+0.031” 


FLUX LINES 


CARBON SEALING FACE 


O-RING FOR SHAFT 








(Advertisement) 


ALNICO PM FACE ON 
HOUSING ELEMENT 
LAPPED FLAT TO 2 
HELIUM BANDS 


O-RING FOR HOUSING 








Fig. 1 Magnetic seal offers 
reliability and long life in 
typical shaft sealing applica- 
tions. 


Aircraft Shaft 





Sealing Problem 


Solved Through Magnetics 


Force and wear are distributed evenly over entire face of 
new, effective, long-lasting magnetic shaft seal. Troublesome 


springs and packing are eliminated, 


By Edward A. Steeves 
Member, ASME 

One of the most difficult problems 
in designing the powered elements of 
aircraft is sealing shafts against the 
loss of fluids, or their passage into 
areas where they may contaminate 
vital operating parts. A wide variety 
of fluids must be sealed: fuels, lubri- 
cants of various types, hydraulic fluid, 
and others, under severe operating 
conditions. 

In addition, the customary factors 
of space and weight must be given full 
consideration. 

By applying magnetics to this prob- 
lem, designers have come up with an 
effective solution. The magnetic shaft 
seal takes minimum space because 
springs and packing are replaced by 
magnetic attraction between the shaft 
and housing elements of the seal. 
Force is distributed evenly throughout 
the metal, so wear is slow and even, 

Ko MIL-R-7362 
018 


3 ‘ 
64 “O”" RING 
214 
— \ + 
—i 


| jes ! " 
f)-33 * 4 

" p 

iS t 


jemcoragerenay. | 
41.355 DIA. | 
1.350 


1 488. Ae 


1.491 


1.315 DIA. 
1.8095 DIA. 
1.8065 


1.625 DIA 
1.330 DIA 
1.336 


1.800 DIA 





i 


MIL-R-7362 + |! 
“O” RING | 403) | La 

MAX, 8 
Fig. 2 Typical application of magnetic shaft 
seal in aircraft generator. Rotational speeds 
do not impair effectiveness of seal. 


magnetic 
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and the seal Fig. 1 performs reliably 
for much longer periods than spring- 
loaded and packed seals. 


Operating Principle 

New concept in shaft sealing for air- 
craft applications uses magnetic force 
to replace springs and screws to hold 
shaft and housing elements together. 

A magnetized ring of Alnico V, with 
an O-ring gasket on its outer surface, 
is inserted in the housing. Anothe1 
ring is mounted on the shaft and held 
firmly against the Alnico element by 
magnetic force. A carbon ring in the 
face of the shaft element contacts the 
lapped surface of the magnet and 
forms a permanent, self-adjusting 
face seal. 

An O-ring mounted inside the shaft 
element prevents the confined fluid or 
gas from escaping along the shaft. 
The O-ring on the magnetic element 
keeps the fluid from leaking out the 
housing. 


Advantages of Magnetic Shaft Seals 

Reliable, effective sealing is charac- 
teristic of the magnetic shaft seal. 
One of the elements of the seal is per- 
manent magnet, so the sealing force 
is “built-in”. No springs or screws are 
required ... the sealing force is evenly 
distributed over the faces of the seal. 
There’s no face leakage initially, and 
the seal “wears in” over its entire life 
.- . . in many cases longer than the 
life of the shaft. 

It is more compact and lighter in 
weight than any conventional seal. 


seal core 


The carbon sealing face is self- 
lubricating — runs cool and wears 


slowly. 


Typical Application of Magnetic Shaft Seal 
Jack & Heintz, Inc., struck a serious 
sealing problem in an aircraft gen- 
erator. Generator cooling oil could 
contaminate the brushes and caus¢ 
generator failure unless the shaft 
were effectively sealed. Operating con- 
ditions called for a rotational speed of 
12,000 rpm. Although the shaft meas- 
ured 1.312 in. dia., only minimum axial 
space was available for the seal. 

The solution was found in the mag- 
netic shaft seal illustrated in Fig. 2. 
Effective, positive face sealing at high 
rotational speeds proved to be the 
ideal solution, yet the space required 
was held well within the design re- 
quirements. The result is reliable, 
effective seal, and clean generator 
brushes between overhaul periods. 


Specifications of Generator Shaft Seal 


Inside 
Lubricant 
Mil-L-7808 


Outside 
Fluid or Gas Air 








Pressure (max.) 15 psi Variable 











Temp. °F (max 300 





Shaft Dia, (i 1.312 
Material Steel 
Additional Technical Information is Available 


Send for our complete brochure on 
magnetic shaft seals. 


SOWAMS ROAD 
BARRINGTON, ®.4. 
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How you can “squeeze” 
64 simultaneous messages 
into a single frequency 


Breaking communication bottlenecks is a specialty of the Hoffman 
CV-157 Dual Sideband Converter. In one quarter the space of 
previous sideband converters it achieves maximum use of today’s 
limited frequency bands, relieves traffic overloads. The CV-157, 
designed and developed by Hoffman, receives independently 
modulated AM signals with a highly suppressed carrier and splits 
them into two sidebands. Result: up to 75% greater effective 
range without increasing transmitter power—2 to 32 times more 
trafic capacity without increasing frequency bandwidths. As many 
as 64 dualtone teletype channels, or various combinations of 
teletype, facsimile and AM voice can be handled by the CV-157. 
Write today for additional data on this and other advanced 
communications techniques now under evaluation at Hoffman. 


Scope pattern taken from Hoffman 
CV-157 showing two dualtone 
teletype channels on upper 
sideband, carrier partially 
suppressed. Each sideband can 
carry 32 teletype channels 

at one time. 





One AM voice channel (made by 
continuous vowel sound) on each 
sideband, carrier completely 
suppressed. CV-157 carries two 
3KC voice channels on each 
sideband. 


’ 


Significant developments at Hoffman in the 
. y : 7 , 
fields of VLF, HF, VHF, UHF, forward gah wales on tower eldshent. 
scatter and tropospheric communications, single ; dualtone teletype channel on 
1. ~~ . : . . - _ upper. With suitable saultiplexing 
sideband and advanced ECM techniques have . equipment, the CV-157 handles 
created important positions for engineers of | 64 simultaneous dualtone teletype 
high calibre. Please address inquiries to channels. 
Vice-President of Engineering. 
ALL PHOTOS UNRETOUCHED 
FROM PANALYZOR MODEL SB-8 


foftma ') LABORATORIES, INC. 


_ 
A SUBSIDIARY OF HOFFMAN ELECTRONICS CORPORATION 


3761 South Hill Street * Los Angeles 7, California 























The Enjay Company proudly invites you to inspect the new polymer wing of 
the Enjay Laboratories, located in Linden, N. J. Continuing the tradition 
of pioneering in petrochemicals, Enjay has built this new laboratory addition 
for application research and development exclusively in the polymer division. 
With the latest technical equipment and top scientific talent, this new labo- 
ratory enables the Enjay Company to give the best possible product applica- 
tion service, as well as furthering Enjay’s own product research program. 


High speed electronic data processing equipment helps the Enjay scientists 


solve your compounding problems in record time. In developing new products, eB U T Yy L 
or improving old ones, call on Enjay for top-notch assistance. Contact your 


Enjay representative for further information. 


Enjay Buty] is the super-durable rubber 
Pioneer in Petrochemicals with outstanding resistaace to aging 
abrasion « tear « chipping « cracking « 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. ozone and corona « chemicals « gases 


Other Offices: Akron - Boston + Chicago- Los Angeles - New Orleans: Tulsa + heat « cold + sunlight + moisture. 
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New fuel cell baffles 11,900 lb. surge pressure 


When the spectacular Douglas F4D 
Skyray takes off from a Navy carrier, it 
blasts out and up ata record-setting pace. 

Imagine the surge pressure set up 
in a longitudinal fuel cell by such a 
catapult take-off—or during an arrested 
carrier landing. It would be sudden and 
devastating—as much as 11,900 pounds 
of surge pressure that would burst a 
conventional fuel cell. 

Obviously, this problem had to be 
solved before making test flights. Devel- 
opment engineers of the B. F. Goodrich 
Aviation Products division, called in by 
Douglas, worked out a solution. 


20 


They designed a cell containing a 
series of special baffles, dividing the 
interior into compartments. The baffles 
were reinforced with steel cables to 
soak up surge pressures and transmit 
them to the airframe. The resulting 
B. F. Goodrich fuel cell combined 


maximum strength with minimum 
weight. It is proving itself successful 
in every flight of a Skyray 

For the best solutions to your fuel 
cell problems, call upon experienced 
engineers of B. F. Goodrich Aviation 
Products. 


B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 


Tires, wheels, brakes ¢ De-icers « Inflatable seals « Fuel cells « Avtrim « Heated Rubber 
Pressure Sealing Zippers « Rivnuts « Plastilock adhesives « Hose and rubber accessories 





EDITORIAL 





Dim Future for National Air Show 


For more than three years, there has been a rising 
tide of skepticism in the aircraft industry and the mili- 
tary services over the wisdom of continuing the National 
Aircraft Show as the traditional annual showcase for 
military and civil aviation. 

The National Aircraft Show has done a good job of 
promoting the cause of adequate airpower in its long 
history that goes back to the early 1920s when aviation 
was still staggering along in the spruce, doped fabric 
and baling wire era. The show has undergone a con 
siderable metamorphosis since the pre-war cra when 
formation acrobatics and closed course racing around 
pylons were the principal attraction. Post-war efforts 
to revive closed course racing never really succeeded 
despite a brief experience with midget racers and a 
vogue of war surplus hot rods. When closed course 
racing was attempted with jet fighter types, it was 
quickly apparent that this was too dangerous to be con- 
tinued. We recall vividly the structural battering Lock- 
heed F-80s and North American F-86As took in their 
low level flight, streaking around the pylon marked 
course at Cleveland in 1948 and 1949. 

Since the advent of supersonic and high-altitude per- 
formance aircraft, the problem of adequately demon- 
strating military airpower for the public at low altitude 
has become increasingly difficult. 


Lack of Purpose 


In an editorial “Are Air Shows Necessary?” on Oct. 
22 (p. 23) we noted that, of all the major international 
air shows, the National Air Show was most lacking in 
clarity of purpose and reported industry and military 
sentiment for changing emphasis in this aerial menu. 

During the past few vears, the National Aircraft Show 
has been held together by the substantial participation 
of the Defense Department contributing USAF, Navy, 
Army and Marine aircraft for the spectacle and of the 
aircraft industry paying substantial fees for static exhibits 
of its products. Last week, indications from both these 
sources of support indicated they probably cannot be 
counted on to continue their backing of the show. 

Aircraft Industries Assn.’s Public Relations Advisory 
Committee, in making recommendations to AIA’s board 
of governors, voiced serious doubts over effectiveness of 
the show in achieving industry objectives. 

This AIA group listed the following major points 
of criticism: 
¢ Unanimous agreement that recent shows have not 
been effective for industry objectives. 
¢ Sonic and supersonic aircraft with high altitude per 
formance make flight demonstrations “totally imprac 
tical.” 
¢ Cost of industry exhibits is “excessively high” and 
benefits are “negligible.” 
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¢ Display of newly developed aircraft frequently results 
in interruption of production and testing programs, 1s 
costly and necessitates diversion of valuable production 
and engineering manpower. 

USAF’s attitude, as reported by our military editor, 
Claude Witze, is that its objectives can be better served 
by devoting its resources to expanded Armed Forces Day 
activities scattered at key locations throughout the coun 
try rather than by being concentrated in the area where 
the National Aircraft Show is playing its three-day stand. 


What Does Future Hold? 


Without full support from the aircraft industry and 
USAF, the National Aircraft Show can hardly hope to 
continue in its present form. If the Oklahoma City 
show last September proves to be the last, what will 
take the place of the National Aircraft Show? 

Will an expanded, better planned and better exe 
cuted series of Armed Forces Day displays do a better 
job of selling the role of airpower to the American peo 
ple than a centralized three-day annual aerial carnival? 

Does the aircraft industry need an annual display to 
sell its commercial products both at home and abroad 
similar to the British air show at Farnborough? 

Can the aircraft industry and the military make a bet 
ter pitch to the taxpaving public by using television as 
a substitute for the National Aircraft Show? An inter 
esting audience comparison could be drawn between the 
151,000 citizens who paid to see the Oklahoma City 
show and the millions of Americans who are watching 
the current Columbia Broadcasting System “Air Power” 
television series each Sunday night at home without 
cost. Individual firms in the aircraft industry have 
gotten cnormous public coverage from documentary 
style films used as public service presentations on tele 
vision. 


Public Relations Goals 


We think a good healthy debate on the public rela 
tions goals of the aircraft industry and the military 
services and the measurement of the National Aircraft 
Show’s effectiveness in achieving these goals will serve 
a useful purpose. Aviation is a field where a reluctance 
to change rapidly to meet new technical and social 
demands has spelled certain failure. 

Military and commercial airpower need a continuous, 
effective public relations program if they are to grow 
sufficiently to discharge their responsibilities. For it is 
the taxpaying and ticket buying public that supports 
them both. 

Tailoring such a program to effectively achieve its 
goals calls for serious, professional thought. It just can’t 
be done by amateurs operating haphazardly 

Robert Hotz 
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Top: BOEING “*707"" Bottom: LOCKHEED “ELECTRA” 


who'll be next to use 


The new Boeing “707” and the new Lockheed 
“Electra” are both equipped with Kidde com- 
pressor-powered pneumatic systems. The reliability 
of Kidde designed and manufactured equipment, 
proved by thousands of systems in military aircraft, 
made Kidde pneumatics a natural choice of these 
forward looking manufacturers. Who will be next? 


Designers and developers of lightweight, depend- 
able pneumatic actuating systems, Kidde’s creative 
engineering staff has refined pneumatics to an 
amazingly flexible state. Today, there is no job— 
aloft or on the ground—which pneumatics cannot 
do as well or better than existing aircraft actuating 
systems. 


In addition to 4cfm and 2cfm compressors which 
are currently in production, Kidde also has a com- 


plete line of allied pneumatic equipment— pressure, 


relief valves, dehydration equipment, lightweight 
steel or fiberglass high-pressure storage vessels. 
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PNEUMATICS? 


6cfm, 8cfm, 12cfm and 25cfm compressors, some 
developing 5000 psi, are now im various stages 
nearing production. 


At this moment, Kidde can furnish many items of 
pneumatic equipment on an off-the-shelf basis, and 
can furnish as well the engineering talent to develop 
special equipment on request. Consider the use of 
pneumatics in today’s, or tomorrow’s, aircraft. Why 
not discuss your pneumatic problems with Kidde? 


Walter Kidde & Company, Inc. 
1218 Main St., Belleville 9, New Jersey 
Walter Kidde & Company of Canada Ltd., Montreal 


District Sales-Engineering Offices: Washington, D. C.; 
Dayton, Ohio; Dallas, Tex.; Seattle, Wash.; St. Louis, Mo.; 
Van Nuys, Calif.; Montreal, Canada; Belleville, N. J. 





WHO'S WHERE 








In the Front Office 


D. J. Haughton, executive vice president 
of Lockheed Aircraft Corp., a director, 
Lockheed Aircraft Service, Inc., Ontario 
Calit 

Harvey Gaylord, president, newly created 
Bell subsidiary, Bell Helicopter Corp., Fort 
Worth, Tex 

Edward Baruch, president and director, 
Heli-Coil Corp., Danbury, Conn. 

H. S$. Conrad, president, Stackpole Car 
bon Co., St. Marys, Pa. Also: H. A. Wil- 
liams, general manager, Electronic Com- 
ponents Division. - 

Richard M. Ellwood, executive vice presi 
dent, Transval Engineering Corp., Culver 
City, Calif. Also: Clyde Norton, vice presi 
dent-engineering, and M. C. Oelrich, vice 
pre sident manufacturing 

Laurence M. Limbach, vice president and 
general manager-aircraft division, Rheem 
Manufacturing Co., Downey, Calif 

James W. Hutchison, vice president-redu 
tion, Olin Revere Metals Corp., Omal, 
Olno 

S. D. Hackley, vice president, Kaiser In 
dustries Corp., New York, N. Y. 

Lorian W. Willey, vice president, Ai 
Associates, Inc., ‘Teterboro, N J 

Harry L. Jenter, vice president-operations, 
American Steel & Wire Division, United 
States Steel Corp., Cleveland, Ohio. 


Honors and Elections 


Dr. Wolfgang B. Klemperer, chief of the 
tion-mussiles engineering, Doug 
raft Cx 
it the third annual meeting of the 
can Astronautical Society. Dr. Klem 
is a founder member and fellow of 

the Institute of Aeronautical Sciences 
Dr. Jordan J. Baruch, vice president and 
director-New Products Development of Bolt, 
Beranek and Newman, Inc., Cambridge, 
Miass., has been chosen the Most Outstand- 
ing Young Electrical Engineer of 1956 by 
a jury sponsored by Eta Kappa Nu Associa 
tion, national electrical engineering honor 
socicty. Robert B. Seidel, president of Aut 
mati Temperature Control Co., Phila 
delphia, Pa., was chosen to receive the 


rescarch 


was presented a fellow 


honorable mention 

Charles Adler, Jr., Baltimore inventor, 
has been cited by the Civil Acronautics Ad 
mimstration for his “generous act’ in do 
nating to the Government his patent for 
an aircraft collision warning device. James 
I. Pyle, acting CAA admunistrator, cited 
Mr. Adler's 
rovaltics to his invention 

Firestone ‘Tire & Rubber Co. has been 
elected to membership in the Rubber Manu 
facturers Association; L. R. Jackson, presi 
dent, and Raymond C. Firestone, executive 
vice president, Firestone Tire & Rubber 
Co., have been named RMA directors. Also 
T. W. Miller, Jr., president, Faultless Rub 
ber Co., named a director. L. E. Spencer 
vice president of Goodyear Tire & Rubber 
Co. has been named to succeed P. W. 
Litchfield, chairman, Goodvear Tire & Rub 
ber Co., who is resigning after more than 


30 years as a RMA director 


patriotism” in giving up all 
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INDUSTRY OBSERVER 


> First test firing of North American Aviation’s XSM-64 Navaho supersonic 
missile using a rocket booster and ramjet cruise powerplant combination 
ended in an explosion shortly after launching. Next Navaho launching is 
scheduled for early next year 


> U.S. Weather Bureau hopes for a major breakthrough in long-range fore- 
casting techniques as a result of an experiment planned for one of the Van- 
guard satellites during the spring of 1958. Experiment will measure the 
variation of the net incoming radiation striking the earth’s atmosphere by 
using three spheres the size of ping pong balls mounted at the tip of one 
of the satellite’s external antennas. Integration of the results will give the 
net energy distribution of the tropic area under the satellite orbit. The 
amount of energy hitting a five-degree strip of the earth has been estimated 
to be the equivalent of 100 million nominal-sized atomic bombs, 


> Northrop’s T-38 twin-jet trainer now in the design stage is scheduled to 
be fitted with an afterburner version of General Electric’s J85 lightweight 
turbojet engine. The new trainer will have a short takeoff run, low landing 


speed. 


> Budd Co., of Philadelphia, has perfected a resistance welded alternate for 
honeycomb in high temperature stainless steel structures. Formed by weld- 
ing two stainless steel sheets to either side of a dimpled core, Budd claims 
it will withstand higher temperatures than brazed honeycomb, has the same 
strength and will allow between-the-skin cooling flow. 


> Armv believes tests will show that the normal useful load of the Sikorsky 
H-37A will run close to 9,500 Ib. Maximum useful load will be well in excess 
of 11,000 Ib. ‘The helicopter’s empty weight is 19,704 Ib., which brings it 
within the 20,000 Ib. limit set for Army helicopters by Defense Secretary 
Wilson. Commercial version of the twin-engine aircraft is the S-56. Navy 
designation is HR2S-1. 


> Four Allison 501D13 turboprop engines will be fitted to a Super Con- 
stellation by Lockheed for an extensive flight test program before the power- 
plants are installed in the Lockheed Electra. The converted aircraft, scheduled 
to be in the air by next July, will be flown to simulate airline-type operations, 
including severe icing conditions. 


> Continental Army Command’s Board 6 is monitoring development of 
Hughes Aircraft’s 269 reconnaissance helicopter. Powered by a single engine, 
the helicopter will carry a pilot and observer 


> Australian government is placing locally-produced Sabre-Avon jet fighters 
on the export market with promised deliveries beginning in late 1957. Pos- 
sible purchasers include New Zealand and Israel. 


> Hiller’s H-23D reconnaissance helicopter will be delivered to the Army 
sometime late next year. The three-place aircraft will have a new transmission 
designed to operate 1,000 hr. between overhauls 


> Lockheed Aircraft has established a special project for development of a 
new early-warning Super Constellation aircraft scheduled to succeed the 
1049A radar planes now on patrol service. The aircraft will feature the 
saucer-shaped radome already being test flown as an experimental installation 
on a Lockheed WV-2E. Project number for new aircraft is CL-257. 


© Sikorsky H-34A, Army version of the S-58, has completed tests in tem- 
bs | 

peratures ranging up to 65 degrees below zero in the climatic hangar at 

Eglin AFB, Fla. A report on the results is now being prepared 


> Swiss government decided to equip its air force with Dassault Mystere 4A 
interceptors to replace present British jet craft. Swiss Federal Council asked 
Parliament for $23 million in order to purchase the initial order of 40 
Mysteres during 1957. Swiss government stated that Mysteres “are the jet 
planes at present best suited to serve Swiss conditions.” Up to now Swiss 
have been equipped with British planes, mainly Vampire and Venom. These 
will be phased out by 1959. 
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Passing the Ulcer 


Aircraft industry conviction that much of the real 
responsibility for suppression of information lies in the 
White House, and at the lower levels of government, has 
been strengthened by these two recent examples 
e President Eisenhower, sitting with Defense Secretary 
Wilson and others in a room over the pro shop at the 
\ugusta National Golf Club just before a session on the 
liscal 1958 defense budget, told Wilson that “leakage” 
of information on defense spending and military man 
power plans “is something that’s got to stop.” One 
reporter noted that Eisenhower spoke “with a clear 
show of irritation.”” Wilson said later that he and the 
President had not discussed the leak-stopping matter an 
further. “I wouldn't bother the President about that,” 
Wilson said. “He would think that is my job.” 

\long this same line is the following story, which 
Wilson’s Assistant Secretary for Legislative and Public 
\ffairs, Robert Tripp Ross, tells 
¢ In a discussion of why Defense Department restricts so 
much information, particularly in the scientific and tech 
nical fields, Ross said one reason is that “the man up 
stairs’ —meaning Wilson—‘gets ulcers when he sees this 
information in technical publications.” Ross said Wilson 
tells him: “This is giving me ulcers, worrying about 
this information getting out. The reason it is giving m« 
ulcers is that the man in the White House secs some 
thing in the technical publications, and its giving him 
ulcers—so he calls me, and I’m passing the ulcers on to 
you 

The obvious implication is that the ulcers are passed 
down the line to the last man, who has a simple method 
for avoiding stomach trouble, too. He stamps everything 
“secret.” 


Dwindling of TAC 


Watch for USAF’s Tactical Air Command to be 
gradually absorbed into the Strategic Air Command 
Long-range atomic capability of TAC fighter types has 
pressured a move to put them into the SAC striking 
force where all USAF atomic capability can operate 
under a single command. Also, budgetary pressure is 
making it attractive to eliminate all of the ‘TAC overhead 
ind toss a major portion of its former close-support mis 
sion to the Army’s short-range missile forces. Unresolved 
problem in making the shift 1s who gets ‘TAC’s substantial 
troop carner operation. 


The Shrouded Budget 


The almost unparalleled blanket of secrecy now cover- 
ing Pentagon budget discussions and attributed to the 
White House probably stems from the President's know- 
ledge that each branch of the armed forces is unhappy 
over its proposed share and that a real fight will break 
open on Capitol Hill if they are not placated before 
hearings begin next year. 

Defense Secretary Charles Wilson already has indicated 
that he anticipates a rise in the total budget of from 
$36 billion to about $38 billion. This was before the 
Suez crisis but after Wilson knew that the Army, Navy 
and Air Force estimated they would need a total of more 
than $48 billion in Fiscal 1958. USAF, which received 
$16.5 billion in Fiscal 1957, probably will have another 
fight with the Army if it hopes to get at least as much 


Washington Roundup 





is $20 billion in the new budget. With the Symington 
Committee still viewing the airpower question as un 
finished business, this battle could develop into a major 
issue with serious political implications 

For the time being at least, USAF has decided to slow 
down its nuclear propulsion projects (AW Nov. 19, p. 27 
(his is only partially due to the administration's efforts 
to save monev: the Air Force is also alarmed at the in 
vestment it would have to make to utilize the new 
weapon system. Meanwhile, with Wilson’s blessing, re 
search and development will continue to cmphasiz¢ 
ballistic missiles, while hardware for inventory will go 
primarily into strategic and air defense arsenals. Wilson’s 
ttitude on research and development still remains cool 
ind there is no evidence that he has approved the expen 
diture of even the extra $100 million thrust upon him for 
this work by the last Congress. 


Shift in Targets 


Bertram B. Savmon, the man who has monitored 
House Information Subcommittee hearings for public 
information officials in the Defense Department, has 
been moved to a new spot in an apparent effort to parn 
the subcommittee’s thrusts 

Savmon, who has briefed some Defense witnesses called 
before the subcommittee, formerly held the title of 
director of the logistics, property and international legis 
lation division in the office of Robert ‘Tripp Ross, Assist 
ant Secretarv of Defense for Legislative and Public Affairs 
His new title is special assistant to Ross’ deputy assistant 
secretary, Philip K. Allen 

The subcommittee, headed by Rep. John E. Moss 
(D.-Calif.), is not satisfied with the answers Ross and his 
ides have given this far on the Defense Department's 
restriction of information and plans further hearings 

Donald B. McCammond, a Moss subcommittee target 
in earlier hearings, has resigned as special assistant to 
Ross to take a public relations job in industry. He came 
under fire from top military and civilian officials in the 
services for his editing and censorship of proposed 
speeches. Peter T. Chew, 32, who is replacing McCam 
mond, comes from the public relations division of th« 
Republican National Committee and has a background 
of newspaper and magazine writing and editing 


Local Carriers Win Round 


The campaign by local service airlines for higher profits 
in their subsidy rates has borne fruit. The Civil Aero 
nautics Board has decided to investigate the situation 
and will review the rate of return level for the local 
airlines’ mail rates and determine whether there should 
be a new policy on earnings 

The Conference of Local Airlines and the individual 
carriers have been working hard to sell the idea that they 
need higher earnings before they can improve their sub 
sidy position. The feeder lines are currently costing the 
government $27 million a vear in subsidy, and there is 
no improvement in sight. 

While the local airlines have presented their case to 
the Board three times in the past year, they also were 
prepared to take the issue to Congress. Now, the CAB 
will conduct a formal investigation confined to the 
specific issue of rate of return for local service carriers, 
and the airlines will have a chance to make a record that 
will justify a change in policy. —Washington staff 
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CONICAL camber of B-58 Hustler is shown at left wingtip; aerodynamic feature reduces induced drag during cruise. 


B-58 Hustler Packs a Big Punch in a 


By David A. Anderton speed capability of about Mach. 1.4 between the podded engin 
Vhese first exclusive photographs of ground on takeoff and | 
Convair B-58 Hustler weapons system the B-58 show many of its design fea isual high angles of attack 
is a little airplane designed to perform _ tures including e Podded powerplants with 
big mission e Area-ruled geometry which reducc inclined-shock inlets that take 
Into its minimum-sized airframe Con transonic wave drag and makes th ll the air needed to feed th 
designers have packed the ability sonic wall” a low hurdle gines and to cool and pres 
urry a wide variety of external pods © Conical-cambered wings which redu ntire airplane and its 
rammed with offensive or defensive induced drag at cruising speeds without First flaght of the Hustler 
veapons at supersonic dash speeds over compromising superson! dash perform 1. a little less than four 
the target area. Its four General Elec Ince basic USAF decision was made t 
tric J79 turbojets have thrust it through ¢ Aerodynamic layout based on_ th head with the bomber. Producti 
Mach 1 without cutting in the after planform of the Con , St tatus of the Hustler, which ha 
burners up by a factor of lo he lated in an on-again, off-again cond 
It has outrun—at less than full power I'-102A’s wing ar r several vears, is still uncertain. (¢ 
in F-100 chase plane which has a  e High landing gear to give cl r has a firm order for 13 airpl 


nd 


fey 
ms 


HUSTLER takeoff for first flight at Convair plant, Ft. Worth shows high bogie landing gear for ground clearance. 





HUSTLER flanked by Convair F-102 (left) and F-102A (right) shows small size of bomber compared to fighters 


Small Frame 


1 undoubtedh ommitments for 


The Hustler project was debated at 


Staff level for nearly a vear before 
vas given high priority early in Ma 
54. It was also early in May 1954 

that the first of the Russian long-range 

bombers, the four-jet Bison, made its 


public debut over Red Square. 


Minimum Size 
The Hustler is actually a small air 
ne; its wingspan 1s 55 ft., comparable 
the Northrop F-89 Scorpion series 
metrically similar to the Convair 
102 wing planform, the B-58’s delta 


NACELLES for podded Gl 


$30 sq. ft. in 
that of the 
to that of 


ibout | 


double 


Ih sures 

just about 

Wing arca compart 

Fairchild C-119. 

Maximum length of the Hustler from 

ts sharply-pointed nose to its towering 

wept tail ipproximately 95 ft. Th 
plane stands about 30 ft. high 

Standard crew is three: a pilot, a navi 


gator-bombardicr and a defensive s\ 


tems operator 


foul 


rated 


Powerplants for the Hustler are 
Electric J79 turbojets 
2,000 Ib. thrust each under sea 
level static conditions. This thrust, al 
though reduced at altitude to the 
lower air density, could be increased to 
values between 14,000 and 18,000 Ib 
using the afterburner fitted 


General 
ibove | 


duc 


per cngine, 


in these pictul 
primaril 


w built 


bomber-defens 
tems ph to-TK 
thers 

Thes« pods 
IDVIOUS characte 
pe defined 
: 1 the 


the envel 
ind main gear, anc 
promise the aerodynam 
obtained through us¢ 

Dimensionally, these 
bout 50 ft. long 


ibsolute maxim \ pod 


l p to 
rect 
using these dimensions woul 


irea rule distribution, wh 


widc 
| probab] 
. ] 


violate th« 


J79 turbojets look huge compared to fuselage size, are about 23 ft. long. 





Bi tener het 


ay or? 


DRAG chute deployed, the B-58 slows to a halt at the end of its landing run following the first flight. 


might be acceptable for a jettisonable 
weapon system. 

But for a weapon system that had to 
be carried to the target area and back 
again as a pod, the shape would prob 
ably have a high fineness ratio and 
would be an acrodynamic blister on 
the belly 

Chat kind of a pod could only be 
about 30 ft. long and would have to 
be narrower than the 5.5-ft. fusclage 
width 

Four of the first batch of B-58s will 
carry electronic countermeasurcs  svs 
tems being developed by the Waltham 
Laboratories of the Sylvania Electric 
Corp. The photo-reconnaissance system 
is being developed by the Fairchild 
Camera and Instrument Corp 


Airframe Design 


Che aerodynamic layout of the Hus 
tler has undergone a couple of major 
changes since its original concept. First 
was the area-ruling of the layout, 
prompted when the Convair F-102 
looked like it was doomed to stab at, 
but never pierce, Mach 1. The podded 
engines, originally paired in large flat 
nacelles, were divided into four sepa- 
rate packages as one result of this acro- 
dynamic redesign. Another change pro- 
duced the concavity of the fuselage rear 
deck visible in the ground pictures of 
the B-58. 

The area removed here represented 
the cross-section of the wing. 

Second major change in the layout 
was the incorporation of conical camber 
(AW Nov. 26, p. 26) to reduce the drag 
due to lift during the subsonic cruise 
portion of the mission. Used in its fully 
developed form on the B-58, conical 
camber also has been incorporated as a 


fix on the F-102A. 


28 


Controls on the B-58 are like those 
of the F-102. Elevons at the wing trail 
ing edge control the airplane in roll and 
pitch. Small located in 
board on the trailing edges. A swept 
and contro] in 


trimmers arc 


tail provides stability 
vaw. 


Simulated Hustler 
The B-58 


it ever was built 

This was done in 
which were rigged to simulate the re 
sponses and other dynamic characteris 
tics of the bomber 

Cornell Acronautical Laboratorv mod 
ified a Lockheed F'-94 so that it handled 
like the B-58. It was flown bv B. A 
Erickson, Convair chief test pilot and 
manager of flight for the Ft. Worth 
plant who made the initial flight and 
subsequent flights of the real thing. 
John C. Seal, Cornell test pilot, mad« 
the proving flights before checking out 
Erickson in the F-94. 

At Convair, a Northrop F-89 Scor 
pion was modified to flight-test the B-58 
control svstem. Its enabled 
Convair engineers to evaluate the power 
contro] system of the Hustler long be- 
fore thev could have otherwise 


was “flown” long beforc 


two airplanes 


responses 


Highly-Swept Pylons 

The four podded J79 powerplants 
are placed carefully on the B-58 in indi 
vidual located to conform to 
area rule practice. The inboard nacelles 
are mounted on highly-swept pvlons 
that place most of the engine ahead of 
the wing leading edge. ‘The outboard 
engines are flush mounted to the under 
surface of the wing with the exhaust 
nozzle lined up with the wing trailing 
cdge 

Maximum width of the egg-shaped 


nacelles 


nacelles is about 42 in.; overall length 
of the nacelles is about 23 ft. 
There three basic design 
siderations for the B-58 powerplants 
AW June 4, p. 50 
e Variable inlet geometry automatically) 
controlled to maintain maximum efh 
ciencv of the intake system throughout 
the mission profile 
© Separate air sub-system to handle ind 
distnbute the cooling and pressurizing 
air needed for the airplane and_ its 
weapons, 
® Systems analysis of the thermody 
namics to get a total picture of heat 
losses and gains throughout the entire 


were con- 


iirplane 

Nacelle inlets have a central spike to 
inclined shock at supersoni 
speeds. For maximum efficiency, the 
central spike should be moved so that 
the diagonal shock impinges on the cowl 


force an 


lip. 


Structure 

All the air feed the 
engine and to cool or pressurize the air- 
plane comes in through the single in- 
let: there are no sub-svstems inlets any- 
where to dirty the airplane 

Metal-bonded primary structure Is 
used extensively in the B-58, making up 
perhaps 1,000-1,200 sq. ft. of the 
plane’s external surface Most of this 
structure is stainless-steel sandwich; it 
forms the rear nacelles, the struts, un 
derwing area panels, ailerons and the 
rear fuselage panels near the “hot” zone 
of the inboard engine 

Some of the structural components 
are being built for Convair by Ryan 
Acronautical Co., under a contract for 
more than $500,000. 

Landing gear of the Hustler seems ab- 
normally high at first glance. But a 


necessary to 
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closer study 


tors 

lirst, there is the high angle of attack 
that a delta-winged airplane takes dut 
ing takeoff and landing. On the Con 
vair F-102, the landing gear is near the 
rear of the fuselage, so that a large an 
gle of attack won't rub the tail on the 
But the B-58 gear is located 
95-ft. fuselage, 
ind that 40-ft. overhang could get very 
the runway if the 


runway 
ilmost midway on the 


close to gear Were 
lowe! 

Second, the inboard nacelles clear the 
ground by less than four feet, judging 
by the pictures, and the outboard na- 
though higher, would be closer 


ingle of attack increases 


celle, 
as the 

Third, there is always the possibility 
that an acrodynamically dirty pod would 
be acceptable for certain missions. Such 
1 pod would require extra ground cleat 
ance 

Each main gear of the B-58 has cight 
tires of only 22-in 
only 18 Ib 
flat tread, and the 
Rubber Co., 
thev carry more weight per pound of 
tire than any other developed in the his 
torv of the rubber industri 

Ihe main gear retracts into rectangu 
lar doors in the wing. Size and lavout 
of the gear indicates that the main leg 
breaks, and rotating about both its at 
tachment point in the wing and the 
ixle of the bogie gear, retracts almost 
vertically. 


diameter, weighing 
Thev feature 
General Tire 


a wide 
and 
who developed them, SUVs 


C ich 


shows that it is necessary, 
primarily because of a number of fac- 


(here are 16 major operational func- 
tional systems in the Hustler, which are 
all designed to operate almost auto 
matically with a minimum of supervi 
s10n1 

hese are separate from the weapons 
systems carried and include 
e Defensive measures, developed by 
Sylvania for the detection equipment 
ind Emerson Electric for the arma 
ment. 

e The bombing and navigation systems 
WCTC Sperry Gyroscope 
Corp 

e Air conditioning and pressurization, 
developed by Hamilton Standard Divi 
United Aircraft Corp his 
system controls heating, pressurizing 
ind dehumidification of the 
windshield, 


developed by 


sion ot 


cabin au 


defogs the removes rain 


ind cools the crew, all 
ind the 

I'ranc Co. heat exchangers 
onlv 10 Ib 


tain tvpes of missions for extra cooling 


with an airblast 


the avionic gear wheel wells 
weighing 
cach, are used during cet 
capacity 

¢ Autopilot and control, developed by 
Aviation. The 
iutopilot 
the Eclipse-Pioneer Division 

e Electrical power, developed by the 
Small Motors Division of the Westing- 
house Electric Corp. 

Other specific contributions to 
Hustler program been 
Minneapolis-Honevwell who developed 
1 transistorized fuel gage, and the Aro 
Equipment Corp., who developed the 
oxygen-air regulators. 


svstem 
loped by 


Bendix uses a 


transistorized deve 


the 


have made by 


GEAR UP, Hustler banks away after takeoff on second flight Nov. 14 at Ft. Worth. 
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Gaylord Will Head 
Bell Helicopter Corp. 

Buffalo, N. Y.—Harvey Gaylord, gen 
eral manager of Bell Aircraft Corp.'s 
l'exas Division at It. Worth, Tex., will 
becom«¢ president of the Bell Helicop 
ter Corp 
corporate status on Jan. | 

Gavlord 


ind vice president of the parent corpora 


when the division reaches 


will continue as a director 


tion 


The new subsidiary will have five 
vice presidents—Edwin J. Ducayet, Bat 
tram Kelley, G. B. Clark, Rov H. Cole 
ind William G. Gisel. Gisel 


ind James F. Atkins 


man ilso 


will be secretary 
will be treasurer 

Directors will include Leston Faneuf, 
president of Bell Aircraft and chairman 
of the new board; Gaylord, Glisel, 
J. Krederick Schoellkopf, Albert Fink 
Milton, E. Sherrard Elliot, Jr. and 


l' rederick | Robinson 


SAC, ADC Assume 
Northeast Duties 


Washington—Responsibilities of the 
Northeast Air will be 
divided between the Strategic Air Com 
and Air Defense Command 
sometime after Jan. 1 as part of De 

Department's to simplify 
strengthen the 


Command 
mand 
fonsc 


plan 


ind nation’s defens« 
structure 

major change in deployment 
of forces in the NEAC 
has headquarters at Pepperrell 
Newfoundland, is contemplated 
Air Defensc 
sible for planning and logistic support 
in the eastern Distant 
Early Warning (DEW and any 


similar responsibilities might 
out of future warming pro 


whi h 
AB, 
The 


respon 


area, 


Command will be 


region of the 
Line, 
which 
grow early 


grams 


Navy Orders More 


Grumman Traders 


in additional $24 


1 ‘Trad 


Navv has ordered 
million worth of Grumman TI 
ers 

Delivery schedule calls for three 
ot the 
month, starting in November 

These ‘Tl 


type in the 
as carrier 


uirplanes per 
1957 

ls will join others of this 
Fleet Logistic Air Wings 
re-supply aircraft, ferrving 
ind between 


Cargo-passenger 


passengers cargo carrier 
and shore 
l'o offset the that 


irrested carrier landings, 


tremendous strain 
is caused by 
the Traders are equipped with “cargo 
’ instead of ticdown lines. A com 
bulkheads and 


will contain a 


cages 
bination of 
stecl bars, 
20-G load. 


moO ible 


the Cage 





AIA, USAF Decisions Threaten 


Future of National Aircraft Show 


Washington—National Aircraft Show 
faces a dim future. 

Public Relations Advisory Commit- 
tee of the Aircraft Industries Assn. has, 
for the first. time, taken a firm stand 
against the show, terming it a high-cost 
vehicle for industry with negligible 
benefits. 

Combined with a reversal in Air 
Force policy instituted by Secretary 
Donald A. Quarles, the action is ex- 
pected to result in the withdrawal of 
Defense Department support from the 
annual Labor Day production. Quarles 
is opposed to further USAF participa 
tion. 


PRAC Resolution 


A resolution adopted by the Public 
Relations Advisory Committee con- 
tinues its past recommendation that the 
AIA withhold sponsorship and financial 
support, leaving the question of partici- 
pation up to the individual member 
company. 

In addition, however, the committee 
has made these observations about the 
show: 

e There are widely differing opinions 
about the show’s effectiveness and value. 
e There is unanimous agreement that 
recent shows have not served effectively 
for industry objectives. 

eSonic and supersonic aircraft with 
high altitude performance make flight 
demonstrations ‘‘totally impractical.” 

e Cost of industry exhibits “is exces- 
sively high as benefits are negligible.” 
e Display of newly developed aircraft 
frequently results in interruption of 
production and testing programs, is 
costly and necessitates diversion of valu- 
able production and engineering man- 
power. 


Why the Decline 


Actual decline of the National Air 
Show, underwritten by the Air Founda- 
tion of Cleveland, Ohio, probably 
started with the end of closed course 
racing in 1949. From that point on, 
the Defense Department—led, for the 
most part, by USAF—has taken over an 
increasing portion of the flying show. 

The official attitude was that the 
show constituted a report to the tax- 
payers. In the last few years, Army Avi- 
ation has taken part with enthusiasm as 
part of that service’s effort to sell its 
fast-growing air program. The Navy 
traditionally has been a reluctant par- 
ticipant, going along solely to keep its 
flying lights from being darkened by 
USAF. 

At the 1956 show in Oklahoma City, 
there was no flying demonstration of 


30 


commercial aircraft of any kind for the 
first time. The show was an exhibition 
only of military capabilities (AW Sept. 
10, p. 31). Attendance went down to 
151,293, a sharp drop from the 1955 
Philadelphia crowd of 289,880 for the 
three-day stand. 


Interservice Rivalry 

The Defense Department, eager to 
keep emphasis away from interservice 
rivalries, was upset by the 1956 program. 

Navy used the show to point up the 
fact that carrier-launched planes can 
reach targets more than 2,500 mi. in- 
land. 

USAF demonstrated that its B-47 can 
fly non-stop from points in North 
Africa and England and added a long- 
distance speed record by the F-100. 

The Army proved that helicopters 
have commendable endurance with a 


new record of approximately 58 hrs. 

The Pentagon decision on future par- 
ticipation is up to a committee on 
which the armed forces are represented. 
It was clear last week that the AIA com- 
mittee, asked annually for an opinion, 
has detailed its indictment of the show 
in order to guide the Pentagon group in 
making its decision. This and the atti- 
tude of Quarles appeared certain to re- 
sult in Defense Department withdrawal. 

Criticism of the event, aside from the 
safety problems—which were, for the 
most part, abolished with the end of 
closed-course racing—has been mount- 
ing steadily since the shows at Dayton, 
Ohio, in 1953 and 1954. 

More than two years ago, it was sug- 
gested that the Defense Department 
would get more effective publicity from 
a stronger effort on Armed Forces Day. 
It also was proposed that industry might 
benefit more by sponsoring an annual 
national television program to report on 
the year’s technological and military 
progress. 

Some consideration is 
given these programs. 


still being 


French Cite Atomic Weakness 


Paris—Recent National Assembly de- 
bate on the 1957 budget brought out 
bitter complaint over the French lack 
of atomic weapons. Many of the depu- 


ties pointed to the Russian threats dur- 
ing the Suez campaign as “atomic black- 
mail.” 

As one deputy put it: “Recent events 
have demonstrated that only those na- 
tions possessing atomic weapons will be 
able to make their voices heard.” 

Included in the French air force 
budget is an item of $150 million for 
studies and the building of prototypes. 
Of this amount, $40 million is ear- 
marked for guided missile work. 

Air Force Secretary Henry LaForest 
defended his budget against its critics. 
While admitting that the number of 
combat squadrons was below target 
goals and that no increase was expected, 
he pointed out that during 1957 French 
squadrons will be taking initial deliv- 
eries of Super Mysteres and the Vautour 
in an all-weather fighter version as well 
as a bomber version. 

Thus, LaForest argued, efficiency in 
the air will improve during the year 
although numbers will not. 

“I agree,” LaForest said, “that this 
budget marks a pause in certain areas 
of our aerial equipment, but it creates 
no grave situation nor does it compro- 
mise the future of our aerial forces.” 

Despite this criticism, the govern- 
ment’s 1957 air force budget of $817 
million was upheld. It represents an 
increase of $55 million over 1956. The 
French military budget is based on the 
calendar year. 


The government's critics were push- 
ing for an air force budget of some 
$860 million. They pointed out in de- 
bate that 1957 air force funds repre- 
sent only 28.6% of total military budget 
while U. S. Air Force funds amount to 
46.3% of the American budget and the 
Royal Air Force funds made up close 
to 35% of the British militarv budget 

In all, the National Assembly voted 
a total military budget of $2,857,000,- 
000, which included $817 million for 
air force, $880 million for army, and 
$537 for the navy. 

Military credits to cover the special 
Algerian campaign, which is costing 
the government about a million dollars 
daily, as well as Suez campaign expen- 
ses, will be voted separately. 

Deputy Louis Christiaens, former air 
force secretary, spoke in debate on be- 
half of the Assemblvy’s National Defense 
Committee. He revealed that present 
French combat squadron strength is 40 
instead of planned 51. This number, 
he said, isn’t expected to increase dur 
ing coming year nor would the air force 
be able to increase its present personnel 
strength of 146,000 men. Christiaens 
further complained that France by 1960 
was slated to have 60 combat squadrons 
in operation but instead will have only 
43. 

These 43 squadrons, he said, will 
have only 724 combat aircraft at their 
disposal instead of the nearly 2,000 as 
called for in planning goals. 

He also noted that by 1961 West 
Germany’s goal calls for approximately 
1,280 combat aircraft. 
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New Dassault Mirage 


Dassault’s Mirage HII is a lightweight interceptor prototype with delta wing configuration powered by a Snecma Atar G engine with 


afterburner. 


Reported level flight top speed is Mach 1.5 


by combination jet and rocket engines. Mirage III made its first flight Nov. 18. 


Free Radical Research Spurred 


By 


By Evert Clark 
Washington—The major scientific 
assault against the problems of control 
radicals of chemicals will be 
thre« 


ling free 
strengthened considerably bv a 
year basic research program now being 
organized at the National Bureau of 
Standards 

Work with these high reactive, un 
stable atoms and molecules mav hav< 
ramifications in rocket propulsion, solid 
state chemistry and a 
number of other 

Industrial research laboratories 
be called upon to supply approximatel 
half of the technical staff on a loan 
basis. One hope is that the research 
will be continued and expanded in many 
of the industrial laboratories after the 
bureau’s program comes to an end. 


physics, basic 
ircas 
W il] 


Ambitious Program 


Other investigators will come from 
universities and government agencies 

(he exploration of free radicals, both 
directly and in connection with other 
investigations, has been carried out in a 
number of universities for several vears, 
some of it under the sponsorship of the 
military services 

lhe ambitious bureau program is an 
attempt to provide an integrated ap 
proach to the problems of formation, 
properties and storage of free radicals 
It is receiving Defense Department sup 
port and will be monitored by Army’s 
Office of Ordnance Research. 

A Free Radicals Research Section 
has been created at the Bureau of 
Standards, and, although the program 
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New Three-Year Program 


is still largely in the planning stage, 
projects are under wat 
Ihe section is headed by Dr. Herbert 
P. Broida, who has done extensive re 
search in the field, both for the bureau 
ind for the Air Force Office of Scientific 
Research 

Among the Bureau’s for a 
coordinated attack on the problems 
1 “Svmposium on the Formation and 
Stabilization of Free Radicals,” now 
scheduled for next Sept. 18-20. Chai 
man of the executive committee is Dr 
IF. O. Rice of Catholic University, a 
pioneer in the field who is now making 
both for the Atomic Energy 
Commission and the Army 

Investigations now being sponsored 
bv the services will not be affected di 
rectly by the bureau program, but a 
steering committee within the Defens« 
Department will insure a two-way trans 
fer of information on results 

Although the existence of fre« 
cals has been known since about 1900, 
the first suggestion that controlled free 
radicals might have an application to 
rocket propulsion came in a proposal to 
the Air Force Office of Scientific Re 
search from Dr. Fritz Zwickvy, now a 
consultant to Aerojet-General Corp 
(AW Dec. 3, p. 28). 


Rocket-Fuel Study 


USAF’s Office of Scientific Research 
has contracts with Aerojet and Phillips 
Petroleum Corp. for direct investiga 
tion of the possibility. It also has con 
tracts with 10 universities for exploratory 
investigations in physics and chemistry 
to acquire basic knowledge about free 


some already 


plans 


studies 


radi 


Mirage exists in two other versions—Mirage | and II. 


These are powered 


in natural phe 
University of 
Canada; 
Louis 


radicals and their rok 

nomena Thev are the 
Minnesota; Laval in Quebec, 
Washington University at St 
Rensselaer Polvtechnic Institute, Co 
Washington, Marvland, Stan 
ford, California and Boston University 
The first AFOSR contract in this field 


dates back to 1952 


lumbia 


Significant Progress 


Significant progress with free radicals 


in the past vear led to the decision to 


the prob 


make a concerted attack on 
lems 

Advances included experiments by 
the Geophysics Research Directorate of 
USAF’s Cambridge Research Center 
with the release of stored solar energy 
in the earth’s atmosphere (AW Nov 
26, p. 32); work by Dr. Rice at Catholic 
University and bv Dr. Broida at the 
Bureau of Standards: work by Dr. Chih 
Kung Jen and Dr. Samuel Froner at 
John Hopkins Universitv’s Applied 
Physics Laboratorv, and work on an 
AFOSR which demonstrated 
laboratorv scale that useful heat 
ind therefore thrust) can be obtained 
from a recombination unstable atoms 


contract 
on a 


Collier Trophy Awarded 
To Allen, Twining 


Collier Trophy for the “greatest 
achievement in aviation in 1955” was 
awarded jointly to William M. Allen, 
president of Boeing Airplane Co., and 
General Nathan F. Twining, Air Force 
Chief of Staff. Allen issociates 
were honored for “conception, 
opment ind quantity production ot 
America’s first all-jct, long-range bomber, 
the Boeing B-52.” General Twining 
ind the Air Force were cited for spon 
soring and making the aircraft opera- 
tional in 1955 


ind his 


devel 
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TEST PILOT Richard J. Followell (left) of Board No. 6, CONARC, op- 
erates ground control of OL-17 drone in vortice test. Followell controls 
takeoff and landing of drone, mother ship controls drone in air during 
experiment. Mother ship is a Beech L-23. Drone control box (above) 
is mounted in seat of L-23 aircraft. 


Jet Vortices Present Light Plane aewe 


} 


By Claude Witze In interceptions witnessed by Avia nel oscillograph to record chang 
} 


rion WEEK, it wa lear that, under icceleration on three axes, rol 
Eglin AFB, Fla.—U.S. Army and Air proper conditions, the drone can be yaw, airspeed and altitude. No 
Force are probing the violence and _ rolled as much as 50 o1 ) deg. from ions have yet been published, 
duration of turbulence created by jet its normal attitude when it hits vortices ng study of the recorded result 
urcraft on takeoff in a series of experi within four or five seconds after the Army's interest in this proje 
ments that may have a _ revolutionar generating aircraft t ba pass At 1.000 readv the subject of rese@arcl 
effect upon air trafic controls ft.. with an aute 1¢ condition National Advisory Committee fo 
Under the engineering direction of quickly correct “At Tow iltitude, with nautics and the Roval Aircraft | 
the Army Aviation Board at Ft. Rucker, 1 human pilot at the ntrols, the air lishment of Great Britain (AW Jan 
Ala., a OL-17 drone is being flown at craft would be in danger of crashing p. 79), goes back to an accident in ¢ 
110 mph ne —_ the wingtip vortices ad ida carly this vear. At that time 
of an 100 fighter and B-47 - medium Test Conditions Havilland Otter, taking off from 


cit I 


ject bomber A determine the duration Operating at an altitude of 1,000 ft irport soon after a CF-100 jet fighter 
characteristics and intensity of the n the still air of rly morning, the was wrecked. Three men were killed 

turbulence. Climax of the tests being USAF planes have been ving smoke The conclusion of the accident in 
held here will involve subjection of the trails through whi the QO ronc stigation was that vortices left by the 


rone to sonic shock waves in flight. is flown. The dro irri 2-chan ct fighter were violent enough t 
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QL-17 DRONE landing at Eglin AFB after vortices test. Drone carries oscillograph to record attitude changes. 
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AERIAL view of control site shows drone, controller and Sikorsky H-34 used to transport control mechanism to test site. 


the Otter’s wings around the fuselage 
in mid-air. Later, a second Otter crash 
was attributed to a flap valve malfunc- 
tion. Because of this, some discredit 
was cast upon the results of the first 
crash probe. It did serve, however, to 
spur interest in the vortice problem. 


When Danger Is Greatest 


Fundamental paradox already un- 
covered in experiments with the F-100 
is that the wingtip vortex is most 
turbulent when the generating aircraft 
is in takeoff configuration. At relatively 
low airspeed, flaps down and in climb 
attitude, the spinning column of air is 
most severe 

As forward speed picks up, there is 
less danger of turbulence 

This phenomena has led to conflict- 
ing Opimons among the experts on 
which design factor is most important 
in creating the condition. One school 
holds that the wing loading is crucial; 
another that wing area deter 
mines the amount of turbulence. 

In the present experiments, the F-100 
and B-47 were chosen to help solve 
this problem. Beech Aircraft Corp. has 
done some research on this aspect of 
the vortices as a threat to light aircraft 
and Beech engineers are cooperating 
with the Army in the Eglin tests. The 
Beech staff says a Bonanza broke up 
under strange circumstances in crossing 


the path of a B-47 flight. 


F-100 Used 

For the Eglin tests, the F-100 is 
flown by Capt. Roscoe Tanner of the 
Air Force Operational Test Center of 
the Air Proving Ground Command. He 
is attached to the 3243rd Test Group 
(Fighter). 

l'anner’s jet is equipped with six 
smoke tanks under the wings, each 


¢ 
gre SS 
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holding 12 two-minute grenades. He 
can lay a two-minute path with each 
tank 

Flying at 200 kt., wheels and flaps 
down, he lays his trail across the an 
ticipated path of intersection. Earlier, 
the OL-17 drone, modified for the 
Army by Temco Aircraft Corp., is put 
into the air by a ground operator, then 
taken over for control by a mother 
plane, a Beech L-23. From this ait 
craft, the drone operator directs the 
intersecting plane into the smoke trail 
left by the F-100. 

(he drone’s oscillograph can _ be 
turned on and off by the operator in 
the L-23. Interceptions are made at 
right angles to the vortices and at a 
45 deg. angle. For a third test, the 
F-100 passes under the drone and cuts 
up sharply in front so that the OL-17 
hits the turbulence while flying parallel 
to the vortices 

In this approach, it is possible to see 
that a marked longitudinal pitch in 
the plane occurs. 


Helicopter Observation 


In addition to the oscillograph rec- 
ord, visual observation of the intercept 
— 


is made from a Hiller H-23 helicopter, 
which hovers about 1,000 ft. from the 


scene. 

For safety, the drone is equipped for 
self destruction in case of mishap. It 
will dive into the ground if the mother 
plane loses control. In addition, the 
F-100 carries live ammunition and 
could shoot the plane down in an 
emergency. 

In a theoretical formula devised by 
Beech engineers, the load imposed on 
the drone increases in direct proportion 
to the speed and lift generated by the 
F-100. A 90-deg. penetration of the 
vortices will increase the up and down 


penetration will 
idd severe rolling 


loads. An angular 
duplicate this but 
moments 

Ihe Eglin tests may prove the ac- 
curacy or inaccuracy of the Beech 
formula 

Some experts believe that such fac- 
tors as temperature and humidity, as 
well as wind, may have an effect upon 
the severity of the vortices. None of 
these factors have been finally deter- 
mined, so a small aircraft may go 
through the vortice safely, but small 
variations in the speed, elapsed time 
interval, altitude and other factors 
could result in critical loads on the in- 
tercepting aircraft 


Sonic Boom Tests 


Beech engineers have estimated, for 
example, that a sonic boom generated 
125 ft. under one of their light aircraft 
by a plane hitting Mach 1.5 would be 
critical for the tail and canopy. Pres- 
sure created by the boom would be in 
the neighborhood of 75 lb. per sq. ft. 
The Beech 95 ‘Travel Air, for example, 
has a tail designed to take a load of 
67.5 Ib. per sq. ft. It is anticipated that 
results of the Eglin tests in this area 
will be classified, presumably because 
the phenomena could be used as a 
weapon. 

Army’s Aviation Board, headed by 
Col. Robert R. Williams at Ft. Rucker, 
Ala., suffers no illusions that the Eglin 
tests will be conclusive. It antici- 
pates that, once the records are studied 
and resolved, they will indicate little 
more than the direction that should be 
followed in future research 

Project officer for the Board is Capt. 
Robert L. Head 

lechnical direction is under Marion 
J. Fortner, the Board’s chief aeronauti- 
cal engineer 
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Single Manager Plan 


Adopted for Airlift 


Washington—Defense — Department 
last week ordered the single managet 
concept applied to airlift and named 
USAF’s Military Air Transport Service 
as the principal airlift agency. Air Force 
Secretary Donald A. Quarles was desig- 
nated the manager 

The order involves transferring both 
“heavy transport aircraft of the Troop 
Carricr Element of (the Air Force’s) 
Tactical Air Command” and “certain 
four-engine aircraft of Navy's Fleet 
Logistics Air Wing (Flogair)” to the 
new MATS 

lhe Defense Department said “‘addi- 
tional transport aircraft’’ will be trans 
ferred to the new MATS after its initi 
ally assigned aircraft become opera 
tional. 

l'erms of reference detailing the 
operation and exactly what aircraft will 
be assigned have not been completed. 

MATS is instructed to give “full con- 
sideration” to the airlift service avail 
able to Defense Department from U.S. 
civil air carriers. 

The Defense Department said the 
move is “designed to strengthen mobil 
ization readiness assure greater ef- 
fectiveness, efficiency and economy” in 
airlift 

The directive ordering the change is 
in accordance with Hoover Commission 
recommendations on elimination of 
duplicating air transport services. 





Beech Sales Record 


Wichita—Record high of $40 million 
in commercial aircraft sales, primarily 
business and utility planes, has been 
achieved for 1956 by Beech Aircraft 
Corp. The new mark, up $6.5 million 
over 1955, actually is some $8 million 
more than the 1956 quota set for the 
company’s distributors and dealers by 
Beech President Olive Ann Beech at 
their annual sales meeting last winter. 

New models of the company’s busi- 
ness aircraft line, shown to its sales force 
at the 1956 annual meeting at Wichita 
Dec. 5-6 include: 

@ E50 Twin-Bonanza, powered by 340- 
hp. supercharged Lycomings providing a 
top speed of 240 mph. and cruise speed 
of 228 mph. at 70% power, was initially 
revealed by Aviation Week, Nov. 26, 
p. 29. Standard D50 with 295-hp. high- 
compression Lycomings will also be 
available. 

@ New H35 Bonanza has 240-hp. Con- 
tinental giving a top speed of 206 mph. 
Range is 1,170 mi. with auxiliary tanks. 
@ E18S Super 18 has a 12% increase in 
range, will now fly 1,626 mi. nonstop 
with 45 min. reserve. 














$12 million in engineering facilities. 


test was to prove engine durability. 


ciency, pilot safety or engine durability.” 





J54. 150 Hour Test 


Kansas City—Westinghouse J54 turbojet engine has passed an unofficial 150-hour 
endurance test at the corporation’s Aviation Gas Turbine Division plant here. The 
J54 also has made its initial flight test runs in a pod suspended below a North 
American B-45 jet bomber converted as a flying test bed for experimental jet engines. 

The J54 is a privately financed development by Westinghouse aimed at provid 
ing a high efficiency turbojet in the 6,000 Ib. thrust class. To date, the corporation 
has spent $13 million of its own funds on development of the J54 and an additional 


Waits Smith, Westinghouse vice president and general manager of the Aviation 
Gas Turbine Division, said the unofficial 150-hour test was run according to military 
specifications for a production qualification test but that the primary purpose of the 


“During the past seven years, we have been working on development of various 
titanium metal alloys and methods of machining them on a mass production basis,” 
Smith said. “The J54 is the first engine designed specifically to take full advantage 
of these lightweight alloys. This test verified our conviction that through the use 
of titanium it is is possible to build a very light jet engine without sacrificing efh 








An individual fund will be employed, 
under which users will pay into a re¢ 
volving fund for the services they re 
CCIVC 

The directive combining airlift serv 
ices under a single manager was pre- 
cipitated by strong disagreement within 
MATS and Flogair as to whether the 
merger should be done, and, if so, how 
Plans for the move were first announced 
bv Defense Secretary Charles E. Wil 
son last February 

Although the directive ends the ar- 
gument as to whether the single man 
ager system will be used, considerable 
haggling over details is still expected 
How many planes Flogair will retain for 
administrative work, for instance, is a 
question that probably will have to be 
settled at a high level in the Defens« 
Department 

The Tactical Air Command’s views 
cn the transfer of its “heavy transport 
aircraft’ —presumably four-engine C-] 24s 

have not been aired, but both Navy 
and MATS we're known to Oppose the 
single manager concept. ‘The Navy did 
not want to give up control of its planes 
MATS officials felt that the single man 
ager and industrial funding concepts 
would create more problems both ad 
ministrative and financial, than they 
would solve 

MATS will continue to operate the 
\ir Photographic and Charting Service, 
Air Rescue Service, Air Weather Serv 
ice and Airwavs, Air Communications 
Services and Flight Service. 


News Digest 





Douglas Aircraft Co. predicts a 50% 
increase in engineers—from 2,000 to 
3,000—at its El Segundo Division du 
ing the next four vears 


FJ-4B Fury jet has made its first 


flight. The Fury will be produced at 
North American Aviation’s Columbus 
Ohio) Division for service with carrier- 
based attack squadrons 


Chesapeake and Ohio Railway has 
bought a $3.3 million interest in Slick 
\irwavs, climaxing six months of nego 
tiations (AW Dec. 10, p. 39 \ total 
of S5 million in debentures will be 
issued by Shick next month and will be 
convertible into Slick common. stock 
ifter Jan. 1, 1959 


Chance-Vought Aircraft, Dallas, TVex., 
has received its first Navy production 
contract for the Regulus 2 supersonic 
surface-to-surface missile. The Regulus 2 

powcred by Pratt & W hitnev J57 


Personnel of Northrop Aircraft will 
gct a wage increase as a result of com 
pany’s re-establishment of its cost-of- 





ICBM Training Unit 

Washington—USAF’s Western De- 
velopment Division of the Air Research 
and Development Command will move 
into its program to achieve operational 
capability with long-range ballistic mis- 
siles early next vear. 

Last week, a major portion of Camp 
Cooke Military Reservation in Cali- 
fornia was shifted from Army to Air 
Force jurisdiction. Next month, a pro- 
gram of modernization will be started to 
turn the base into a training site for 
missile units. The base, located near 
Lompoe, Calif., has been inactive. 

The Western Development Division 
is commanded by Maj. Gen. B. A. 
Schriever. Its mission is to develop both 
the IRBM and ICBM weapon systems 
and carry the projects through to the 
stage where operational units are ready 
for assignment to the appropriate USAF 
command. 
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NEW 
EEMCO MOTOR 


for new missile 


EEMCO TYPE D-855, a DC motor with integral gear reduction, was 
designed for use in missiles of the latest concept. Like all EEMCO 
motors, as well as EEMCO’s rotary and linear actuators, it packs 
maximum performance into minimum dimensions and weight. With 
a terminal voltage of 24, Type D-855 produces 4.8 HP at 200 am- 
peres with a minimum RPM output of 2600. Duty cycle is 10 minutes 
on and 30 minutes off, with minimum starting torque at 300% of 
running torque. Ambient temperature range is —65° to 250° Fahren- 
heit. Type D-855 is fan cooled with open thru ventilation. 


EEMCO has had many years experience in the exclusive design and 
manufacture of airborne motors and actuators. As a result, EEMCO 
is thoroughly skilled and equipped to produce these vital components 
that must operate unfailingly under the extreme environmental con- 
ditions encountered in today’s supersonic aircraft and missiles. Thus 
EEMCO’s extensive specialization in this field is playing an important 
part in the reliability of the most modern air weapons now being 
produced for the nation’s defense. 


---another example of the versatility 
of the nation’s leading producer of 
motors and actuators for jet air- 
craft and missile systems. 


SPECIFICATIONS FOR TYPE 0-855 
Type : DC motor with integral 
gear reduction 

Terminal voltage : 24 

Horsepower : 4.8 at 200 amps 
Output RPM: 2600 minimum 

Duty Cycle: 10 min. on, 30 min. off 
Ambient temperature range : 

65°F. to 250°F. 

Minimum starting torque : 

300% of running torque 


Mounting pad: AND 20001 


Cooling : Fan cooled with open 
thru ventilation 


Weight: 17% pounds 


Electrical Engineering 
and Manufacturing Corp. 


RB 


Designers and Producers of Motors, 
Linear and Rotary Actuators... Exclusively! 
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Dol l iA i LD NG IN Ke i R N ( — Advanced aerial weapons bearing the Northrop 
name are developed to achieve maximum economy through ease of production, mainte- 
nance, and operation. A notable example is the new supersonic trainer now being developed 

by Northrop for the U.S. Air Force. Light in weight and low in cost, this airplane em- 

bodies a basic concept which can result in a whole new family of effective aerial weapons, 
all linked by the same principle of simple and economical desig 
ill continue to introduce 


dollars and national manpower are in short supply Northrop will 


the dollar into the engineering equations; will continue to employ “dollar engineering”’ 7 — \D 
l st solution to a national N QO R | | | R QO] 
+ HAWTHORNE 


. Since national defense 


in using the best science and technology to create the low-cost sol 


NORTHROP AIRCRAFT, IN CALIFORNIA 


defense problem and produce more Air Force per dollar of national defense budget. 


Pioneers in All Weather and Pilotless Flight 





Navaho Configurations 


North 
American Aviation’s Navaho SM-64 program were shown by the 


Two wind tunnel models for configuration studies in 


Model at left is 


a study of canard aerodynamics and approximates an 


company at the recent New York Power Show. 
apparently 
carly proposed layout of the Navaho missile. At right is a combined 


lower aircraft could have been one of the steps in the study of 
X-10 manned test vehicle, or it might have been 
a further development of the Navaho canard proposals. Navaho 
Test Center are delta 


layouts for the 


test vehicles now flying at Air Force Missile 
winged, with the wing mounted aft with a large dihedral to make 


model of a proposed ramjet-powered missile atop a canard carrier 


aircraft 
display and 


living program for hourly rated workers 

Should the present Consumer’ 

ex of 117.7 points prevail on Dec 

orkers will get a five 

rease that will become effective Jan 
1957 


Price 


cent an hour 


Contract of $396,800 has been 
varded by Chance Vought Aircraft 
to the T. C. Bateson Construction Co., 
Dallas, for buildin 
to house the company’s new Mach 5 


construction of a 


G 
g 
wind tunnel 


Bristol Orion engine has completed 
1,000 hours of development testing in 
1 Bristol 
50 hours 


past year. Orions installed in 
Britannia accounted for 


of this total 


OvVCI 
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This is believed to be a marriage of convenience for the the booster 
not representative of any Navaho combination. The 


the wing double as a vertical tail. Ramijets are at the wing root and 
rocket is package 


North American X-10 tests are substantially complete 


a jettisonable under the fuselage 


> 


Titanium Fabricators Inc., Burbank 
Calif., has received a $274,000 contract 
trom Convan of General Dy 


namics (Corp for mou m 


Division 
ponents 


New 
tested. 
vair even before first version was 
out of production at the Pomona, Calif., 
facility 


Terrier missile was des 

ind put into production by Cor 
phased French aircraft 
Saulnier announ 
tract with the 
for the delivery 
Ihird prototype of the Bristo Paris liaison ait 
173 helicopter has made its first flight of the 
It is the first of the 


by 850 hp. Alvis 


plane 
scrics to be power 


M HOT 


gentine sta 
Cordoba. ( 
up to Junc 


Leonides 
gincs 

tine gove!r 
Aviation Inc. vot from 48 to 


North 


American 





AIR TRANSPORT 





Smooth Pilot Transition to Jets Expected 


By Irving Stone 


Los Angeles—Transition training for 
jet transports will not present any more 
problems than transition from one 
piston-powered transport to another 

4. M. (Tex) Johnston, Boeing Au 
plane Company’s chief of flight test, 
made this prediction before a_ Los 
Angeles symposium attended by about 
200 industry engineers, pilots and ad- 
ministrators. The mecting was spon- 
sored by the University of California’s 
Institute of Transportation and ‘Trafhc 
Engineering in cooperation with the 
Acronautical-Engineering Assn. and the 
Institute of the Aeronautical Sciences 

Johnston based his findings on check- 
out in the Boeing 707 jet of approx- 
imately 130 pilots representing 25 
major airlines all over the world. About 
96% of these pilots had not ridden 
previously in jet aircraft 

Instrumentation required to monitor 
jet engine performance is very simple, 
Johnston pointed out. Instruments as 
sociated with propellers, carburetors, 
ignition, cylinder head temperature and 
engine oil temperature are climinated 

Power response on missed approaches 
is identical to what the pilot is now 
accustomed with piston engines. ‘The 
Pratt & Whitnev ]57, he said, idles at 
60% rpm., delivering only about 5% 
thrust, a desirable feature, so that ap 
proach will not be too flat. Accelera 
tion from idle to full power is achieved 


REAR QUARTER view of Pratt & Whitney J57 which will power Boeing 707 
stages. The first low-pressure compressor stages bring the flow down to the compact parallel-cased high-pressure compressor, after which 


it is diffused out to the combustor cans, one of which is shown. 


in + to 5 sec., same as that for a piston 
cngine. 

In a test with the 707 at a landing 
weight of 170,000 Ib., regular letdown 
was achieved at only one knot in excess 
of that for the DC-6, Johnston revealed 

In the transition program, Bocing 
now there will be complete 
school instruction. Pilots will 
become thoroughly familiar with the 
wircraft systems and their interrelation, 
plane performance capabilities and lim- 
itations. ‘This will be followed by flight 
training, should about 
10 hr., Johnston said 

Ihe simulator is a 
tool in pilot transition training and can 
save valuable aircraft time, he said, but 
feels that cockpit familiarization mav be 
achieved with an environmental trainer 
i full-fledged simulato: 


believes 
ground 


which iverage 


VCcr\ important 


instead of 


Pilot Overloaded 


Altitude 
datorv, but Johnston feels this can be 
iccomplished in ground school with usc 
chamber. He doubts if 
ubject the pilot 
ompression, and feels 
that tests on time to act and effects on 
lack of oxvgen will be sufficient 

Johnston revealed that Boeing is mak 
ing a motion picture with the camera 
mounted in the 707 in the pilot's 
tion. As a training aid, this will 


the transition pilot what he is 


indoctrination will be man 


of an altitude 
it will be 
to explosiv« dec 


hnecessa®r 0 


loca 

show 
going 
ipproaches 


: s 
t expcricii in iKCOTT, 


discussed 


ind various other flight 

Number of instruments and controls 
have increased more rapidly than the 
speed of aircraft, and the pilot is over- 
loaded, according to Orlanskv, 
vice president, Dunlap and Associates, 
human enginecring and operations r 
search firm. Real problem is that the 
pilot gets detailed bits of information 
and must relate this data and come to 
a decision. 


regimes 


Jesse 


Pilot Evaluation 


Orlansky 
arrangement necessarily be 
left to the but 
rather that pilots should evaluate it in 
1 simulator Standards 
of instrument arrangement arrived at 
bv a committee only indicate an 
ment and do not mean that thev are the 
best getting a job 
pointed out 

lhere is a real need for detailed stud) 
of pilot reaction to instrument systems 
ictually go into operation 


+4 
done to 


indicated that instrument 
should not 
vote of a committee, 


and in the an 


wav of done, he 


before these 
ii this had 
tems, it would 
that they arc inadequate in certain 1 


been current 


have been discovered 
pects, he claimed 

An example of this, he said, is the 
moving horizon attitudc 
that the 


rather than the horizon 


indicator. He 
ontended image 
hould 

linancing of jet transports has been 


said M. G. Beard, assist 


nt vice president, equipment research, 


urplane 


MOVe 


big problem, 


1 


| 


at Los Angeles symposium shows power 


Fuel introduced in the inner core of the combustion can burns and 


expands the flow which is then directed in again towards the turbine nozzle vanes, forming jets which impinge upon the first turbine 
stage. The three turbine stages are hidden by their casings and the thrust producing tailpipe is missing. This cutaway J57 currently is 


on display at the Massachusetts Institute of ‘Technology. 
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Is 


nt 
be 
ut 

in 


156 


American Airlines. Introduction of jets 
may be limited more by financial con 
siderations than the manufacturer's 
ability to produce them, he pointed out 

\ir trafic contro] will be transport’s 
most knotty problem, although it ap 
pears that this difficulty is now on its 
way to solution by the time jets will be 
in the picture in large numbers, Beard 
said. He added that never before has so 
much research and planning ever been 
given to a new transport era. 


Altitude Data 


The fast flight of jet transports will 
spotlight the relatively slow trips to 
and from terminal areas, he contended 

Much data have been accumulated on 
iltitude operation (above 25,000 ft.) 
ind it is not expected that structural 
failure or explosive decompression will 
occur 

Safety aspects of kerosene as a fuel 
ire desirable, but because of its hvgro 
scopic characteristic, svstems will have 
to be designed to avoid blockage bv ice. 

Commenting on the advent of super 
sonic transports, Beard said it would be 
a long time before the speed threshold 
of the lower transonic range is exceeded 

Real problem will come in the ade- 
quacy of facilities to permit jet opera- 
tions as an extensive evervdayv thing, 
Richard P. Cosgrave, Air Line Pilots 
Assn. chairman of Council 57, Los An- 
geles, told the meeting. It is in the 
irca of facilities that broadest and most 
sweeping changes will have to be made. 
“It is probably not going overboard to 
use the word ‘revolutionary’ in portrav- 
ing the concepts that will need to be 
idopted, all-out, or, even large-scale, jet 
operations,” he said. Air line pilots, ac- 
cording to Cosgrave, feel thev are going 
to require 
e Air traffic control system capable of 
handling today’s demands many, many 
times over 
¢ More adequate airports and airport 
facilities 
© Better navigational equipment 
¢ Improved weather forecasting 
¢ Communications equipment to pro 
vide improvements jet operations will 
demand 


Subsonic Flight 


Jet tr insport operational requirements 
cannot neglect human factors, which in 
many instances should be predominat 
ing in flight deck and _ instrument 
arrangement, crew complement, and 
flight time limits, he claimed. 

While reports indicate that jets arc 
no harder to flv than conventional air 
craft, this can be deceptive if accepted 
1s a complete statement solely without 
other considerations, because in jets 
events will occur much faster, and 
greater premium will be placed on re 
action time and mental alertness, Cos- 
grave said. 
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Extensive studies are being made as 
to the advisability of at least one pilot 
using oxygen at all times, he declared. 

A plateau has been reached for air 
transports at the high subsonic Mach 
numbers. Before the big jump can be 
made to supersonic speeds, the prob 
lems of drag and temperature will have 
to be licked, according to Dr. A. I 
Klein, design consultant to vice presi 
dent of engineering, Douglas Aircraft 
Co. Keeping the passengers cool at 
supersonic speeds will be expensive 

Boundary laver noise becomes a very 
important factor in noise control even 
at high subsonic speeds, he pointed out, 
and this noise will have to be brought 
down to a sensible level. One alleviat 
ing factor is that the shorter time of 
flight will lessen the degree of comfort 
that normally would have to be 
achieved 


Passenger Increases 


A 1960 forecast of 66 million pas- 
sengers and a 1965 forecast of 93 mil 
lion passengers are realistic ones for the 
domestic airlines, declared Lucius W 
Burton, Jr., air advisor to Undersecre 
tarv of Commerce and special assistant 
to Administrator of Civil Acronautics 
If helicopters or other similar vertical 
lift aircraft effectively develop the true 
shorthaul market, these forecasts may 
be too low, he pointed out 

Accuracy of navigational aids becomes 
increasingly important as more aircraft 
begin to use the air, flving closer to 
gether due to space-saving features of 
radar control, Joseph H. Tippets, direc- 
tor office of CAA’s air navigation facil 
ities, told the meeting. New problems 
have made it necessarv to buv five new 
aircraft which can be used to check 
NavAid performance at altitudes up to 
20,000 ft., Tippets declared. CAA also 
has added two B-47s to check system 
performance at 40,000 ft 

Radio frequencies, he said, must be 
conserved or there will be an insufficient 
supply. Careful planning of frequencies 


requires close coordination with users 
to avoid derogation due to interference 
which could render a NavAid or a voice 
communication channel unusable and 
unsafe 

Stressing the importance of radar as 
the biggest single factor in solving au 
trafic control problems in the fore 
sceable future, Tippets said it is esti 
mated that radar along with other in 
progress improvements in the airways 
system will increase the capacity of the 
iirwavs by four times. This depends 
on the condition that airport capacity 
keeps pace with the capacity of the air 
trafic control system 


Export Bank Grants 
First Foreign Jet Loan 


Washington—E.xport-Import Bank 
made its first loan for a foreign put 
chase of U. S. jet transports last week 
with $16.5 million credit to Japan 
Air Lines for its DC-S order 

Che bank also issued a $7.7 
credit to help the Japanese carrier pay 
for the four DC-7Cs it has on order 
Japan Air Lines’ DC 7 ind DC-S 
purchases total $42.5 million with 


million 


Sparc 

Under terms of the loans, JAL must 
make an initial down payment of 25 
of the purchase price, and Douglas 
Aircraft Co. has to carry 25% of the 
financing The loans cover the bal 
ance of the financing 

The monev for the four DC-S8s is to 
be repaid in semi-annual installments 
over a seven vear period beginning in 
1960 CMhe DC-7C loan is for five 
vears, repavable in semi-annual install 
ments starting in 1958 

In a similar move, the Export-Import 
Bank granted $6.5 million to Panair do 
Brasil last month to help the airline 
pav for the four DC-7Cs it will receive 
next spring. The five-vear Panair loan 
was guaranteed by five Latin Ameri- 
can banks. 


Hangar, Shop Loans Authorized 


stallment basis over a period of 10 


Washington—James Pyle, acting Civil 
Aeronautics Administrator, has com 
pleted an agreement with the Small 
Business Administration authorizing 
loans to flight schools and air service 
operators for the construction of 
hangars, shops and classrooms 

In the agreement, the Small Business 
Administration has urged the participa 
tion of local banks in handling the 
loans, although this is not a requisite. 
Interest rates on loans in which local 
banks participate will be no less than 
5%, no more than 6% 

With no bank participation, the SBA 
will lend up to $250,000 at 6% interest 
Repayment can be arranged on an in- 


vears 

Pyle said the Federal Aid Airport Act 
does not provide funds for such facili 
tics 

The operators previously have been 
hampered in borrowing funds because 
buildings are often located on leased 
land. However, such building properts 
will now qualify for loans if the lease 
meets SBA requirements 

CAA field offices will be equipped to 
issist applicants in obtaining loans under 
the plan, Pvle said. According to Ai 
craft Owners and Pilots Assn. an esti 
mated $90 million is needed immedi 
itely 





CAB Awards Routes 
To Local Lines 


Washington—Civil Aeronautics Board 
has awarded routes to Lake Central Air- 
lines and Allegheny Airlines that give 
both local airlines new access to major 
terminals 

Modifving an earlier decision in the 
Erie-Detroit Case, the Board last week 
extended Lake Central’s system from 
Erie, Pa., to Buffalo, N. Y. In the 
original decision, Lake Central was ex 
tended from Youngstown to Erie. 

When it reconsidered its decision on 
Lake Central’s route, the Board also 
decided to liberalize the skip-stop re- 
strictions imposed on Allegheny for 
Detroit-Philadelphia-New York flights 
Both changes were announced in a 
press release, and the opinion and 
orders will be issued in a few wecks. 

The CAB also announced in a press 
release on the Lima-Detroit Case that 
it had decided to extend Lake Central’s 
svstem from Lima, Ohio, to Detroit 
via Toledo. The Board turned down 
North Central Airlines’ application for 
the same route 

Lake Central’s new route was awarded 
for a period of three vears or until 60 
davs after a decision is reached in the 
Great Lakes Local Service Investiga- 
tion, whichever comes first. 

In a third decision, the Board gave 
Allegheny an exemption that permits 
the airline to compete with Capital 
Airlines between Washington and Har- 
risburg, Pa. Allegheny serves both cities, 
but it has not had the authority to fly 
directly between them. 

Allegheny has applied for a perma- 
nent Washington-Harrisburg route, and 
the CAB issued the exemption for tem- 
porary service until a decision is made 
on the airline’s application for per- 
manent authoritv. 


EAL Hikes Capacity 
Of N. Y.-Florida Run 


Washington—Eastern Air Lines has 
leased a dozen Constellations from Trans 
World Airlines and Seaboard and West- 
er Airlines to provide extra coach ca- 
pacity during the winter season. 

With the rented coach equipment, 
F.astern will be able to offer two million 
seats Florida and northern 
points this winter Schedules call for 
200 flights a dav in and out of Miami 
during the season. 

The rentals from TWA and Seaboard 
and Western, plus recent deliveries of 
new DC-7B and Super-G Constellations, 
will give Eastern added capacity to meet 
the demands of burgeoning Florida traf 
fic and the new competition supplied 
bv the Civil Aeronautics Board on the 
East Coast route. 


between 


40 


Northeast Airlines, new competitor of 
Eastern and National Airlines on the 
New York-Florida route, discussed leas 
ing Constellations from both ‘TWA and 
Seaboard and Western Flor 
ida Carner was interested in securing in 
term equipment for its new route until 
DC-6Bs now on order are delivered 

Northeast was not able to find a deal 
to its liking and will wait for its DC 
OBs to start a New York-Florida service 
The airline will not be a serious com 
petitive factor in the Florida market 
until next vear when it ten DC 
6Bs and five Bristol Britannias in ser 
+ 

Eastern’s contract with TWA calls 
for the leasing of six Constellations un 
til May 15. The six aircraft leased from 
Seaboard and Western are Super-G 


The new 


has 


Airports Receive 


New York—New tvpe of taxiway light 
which presents a columnar shape in 
stead of a pinpoint to the pilot’s eye 
will be installed by Port of New York 
Authority on new taxiwavs now under 
construction at New York International 
and Newark Airports. PYNA has or 
dered 1,129 units of the 28-in.-high, 
blue plastic lights from Steiner Umi 
versal Co. at a price of $40,531 

Che lights, containing slimline fluo 
rescent lamps, have been under test at 
Idlewild for about a vear and have been 
evaluated by airline pilots using the 
field. Reaction generally was favorable 
Civil Aeronautics Administration will 
evaluate the forthcoming installations 
after a year’s operation and will then 
consider writing specifications on them 

Developed by I iGuardia_ Airport 
Manager Edward Ingraham with the aid 
of Port Authority engineers, the lights 


“i 


Constellations, and the lease runs until 
June 15 

lhe Seaboard contract required Civil 
Acronautics Board approval because the 
six transports represent a major part of 
the freight airline’s property. ‘The Board 
ipproved it because of the short term of 
the lease and Eastern’s pressing winter 
trafhe demands 

Seaboard and Western now has four 
C-54s in addition to its six Super Con 
stellations and will take delivery on four 
more Super Constellations within the 
three months. The carrie! 
told the Board that incom: 
lease would strengthen its economi 
position and that it did not think it 
could utilize all its aircraft with maxi 
mum efficiency this winter, especially 
those in passenger conhguration 


Cargo 


from the 


next 


New Taxi Light 


ire said to use jess power than their in- 
candescent ind to last 
longer. Savings amount to about $14 
per unit per vear, according to PYNA. 

Ihe lights are slightly higher than 
conventional taxiway lights, their 
possible effect on propeller blades was 
tested by Hamilton Standard. “No ap 
parent physical damage’”’ to prop blades 
resulted, the compan\ reported Like 
other lights, globes are frangibl 

The pilot survey conducted 
through Air ‘Transport Association and 
with the 
cvlin 


counterparts 


ind 


Was 
found most 
linear effect” provided by the 
ers of light 

Improvements in the columnar lights 
s ordered by PYNA over earlier test 
versions include the straight instead of 
hairpin fluorescent lamp, and a master 
transformer instead of small regulators 
in each unit 


pilots pleased 
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Atlantic Charter Business Booming 


By Glenn Garrison 


New York—Chartered planes of the 
scheduled and lifted 
about 70,000 commercial and military 
passengers across the North Atlantic last 
summer, almost a fifth 
transatlantic airlines 
uled flights in the 
September period 


contract carriers 


is many as the 


carried on sched 
same June-through 
excellent for continued 
on the route, the 
carriers believe. In addition to normal 
1 spurt of extraordinary 
from the 


Prospects arc 
ood charter busines 
markets, ict 


itv is resulting accelerated 
movement ot Hungarian refugees into 
McGuire Air Force Base 


Practically available 


owned bv a 


DC-4 
carrier in this 
over the Atlantic thi 
month with a planeload of the refugees 
either under Air Force o1 Intergovern 
mental Committee for |] uropean Mgra 
iuspices. As of last week, it ap 
peared that the total of Hungarians 
rlifted Austria to the United 
States by chartered aircraft will approxi 


ever 
ontract 


country will be 


fon 


from 


mate 15.500 


Military to Help 


Roster of the participating carriers 
numbers above 10 them fa 
from their normal scene of operations 
In addition, Military Air Transport 
Command aircraft—Air Force C-]18s 
DC-6s) and C-121s (Constellations), 
nd Navy R6Ds (DC-6s)—will lift an 
other 6,300 of the Hungarians to Mc- 
Ccuir 


some ot 


he MATS part of the airlift will 


l 
involve 104 flights by the 
flichts by 


militarv, 46 
carriers. About 
00 of the refugees will move in 
MATS-chartered planes. Both tvpes of 
iovements began last week and all are 

heduled for completion by Dec. 31 
All MATS flights depart from Munich 
both militarv and civil 

ICEM had lifted about 3,000 Hun 
garians from Vienna and Linz to Mc 
Guire bv last week, will bring in 3,000 
by the end of this month under 
present plans 

The refugee agency has provided a 
continuing source of charter business to 
the airlines—both contract and sched 
uled—for about five vears, during which 
the agencv reports about 50,000 per 
have flown to the United 
States. The Hungarian airlift will in 
volve about 100 planes chartered 
through ICEM. Contract carriers have 
bid in all the ICEM Hungarian busi 
ness to date, with no charters going to 
the scheduled passenger airlines 

l'ransatlantic carriers are flving Hun 
garians into Canada, too, on ICEM 
chartered planes. The agency says 2,150 


ommercial 


mor; 


sons been 
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of the refugees have been brought to 
Canada so far, most of them by air, and 
that country 1 limit on ad 
mittances. Foreign-flag airlines 
New York brought 
refugees for transshipment to Canada 
without the Hungarian airlift, 
the carriers are predicting increases of 
in their 1956 tran 


charter busine 


has not set 
serving 
have some of the 
Kven 
up to 20 overall 
tlanti 
breakdown by carrier 
e Flying ‘Tiger Line, with a four month 
total of 27,220 
prediction earlier this veat 


25 p 38 


Last summer's 


topped its 
AW 
by several thousand 
bookin 


next 


passengers 
June 
ind SaVS 
gs indicate a doubled 
Militar 


passenge! In 


its advance 
business char 
ters accounted for 
the 1956 ind the 
urline has been handling a major sh 
of ICEM movements Among later 
ICEM trips by Flying Tiger was the 
first planeload of Hungarian 
which McGuire last 
with considerable publicity.) The airline 
has scheduled 28 ICEM flights for De 
cember, as of Tuesday had 
warded five of the Air For 
garian charters 
@ Slick Airwavs carried some 6 
four split 
between commercial 
Ten of the Air Force 
Hungarian charters have been awarded 
to Slick for operation this month. Slick 
also has been handling ICEM flights 
@ Seaboard and Western’s transatlantic 
total! was down from 28,000 last sum 
mer—all militarv—to about 11,000, also 
all military contract work. Reason for 
the drop: many Seaboard aircraft wer 
with Pacific 


suInmMcrT 
7.900 
Tiger summer total, 


refugees, 


imrived at month 


pecn 


Hlun 


’ 
last 


SOO pas 
sengers during the months 
ibout = fiftv-fifty 


ind milit iT\ 


bus\ charters during th« 
period 
e Trans 


regular 


Airways, another 


charter 


Caribbean 
Atlantic 
ried 4,200 passengers during the 
months, 71% of them on militan 
tract flights. Trans Caribbean is getting 
some of the Hungarian flights through 
Air Force contract 

e Scheduled International Air Trans 
port Association airlines handled 17, 


operator, Cal 
four 


con 


on chartered flights dur- 
total was 


cast 


UU passengers 
ing the summer. Westbound 
9,500, up 19 from 1955 


| trafh \ 


poQund 
7,500 passengers 


ind 


charter 


Policy Change 
P in 
ule! 
than the 


ime four 


American 
charter 

uirline 
months of 1955 
Pan Amer 
from a policy hang¢ 
practice rf booking flig] 


ind the th 


ccording te 


charters 


qu pl 


nical 


\ Te 


e militar 
KLM Roval Dut 
to Pan American 
lant harter oper 
uled field during the 500 
charter passengers 
Most of KLM 
ind the airlin 
king 
ter months more 
United States in Mav 
July, or left in August and came 
in October than during th« 
vear. This widening of the 
ter months helps with the 
filling off-season seats 
Airline officials don’t expect the new 
IATA excursion fares to affect the 
civilian charter market appreciably, be 
differential still 


some roresec l 


com 
TC nd 


ind 


mercial 
rlier 
left the 
returned in 


back 


pre vious 


in charter bor 


} 
i 


he iv\ ch iT 


problem of 


1 
cause the price is con 


siderable. But 
shift from chartered to scheduled sales 


major 





PAA, Flying Tiger 


the service. 





Washington—Pan American World Airways and the Flying Tiger Line last week 
asked the Civil Aeronautics Board for approval of a plan under which the two airlines 
would work together to promote international charter business. 

Pan American and Flying Tigers would work jointly to develop group travel over 
seas under the agreement. Most of the business would be on U. S.-Europe routes, but 
the service would be available to other points around the world. 

Under the airlines’ proposal, Pan American would operate the charter service and 
provide passenger and ground facilities, and each carrier would assign aircraft to 
Flying Tiger Line would become the general sales agent for Pan 
American in the U. S. for planeload charters. Initially, Flying Tiger plans to place 
two 1049H Constellations in the operation. 


Sign Charter Pact 











Don Vest, Vest Aircraft 
Finance Co., P. O. Box 5306, 
Sky Ranch Airport, Denver, 
Colorado 


H. Warren Hollodoy, Stonnell 
and Holladoy, 843 Washington 
Building, Arlington Towers, 
Arlington, Virginio 


- co. 
Robert F. Wood, Newport Air 
Pork, Newport, Rhode Island. 


a 
E. H. “‘Ted’’ Tolan, National 
Aero Soles Corp., Midway Air- 
port, Chicago, Illinois 


John A ‘‘Jock’* Bauman, 
Santa Monica Aviation, 301! 
Airport Avenue, Municipal Air- 
port, Santa Monica, California. 


Gene Hudman, Stonnell and 
Holladay Aircraft Soles, Car- 
colina Division, Municipol Air- 
port, Charlotte, North Carolina. 


Norman Hoffman, 


Flying Service, Midland Air 
port, Box 82, Midland, Texas. 


Peter Groves, Southern Ohio 
Aviation Sales Co., Doyton 
Municipal Airport, Vandalia, 
Ohio. 


York 


- sf j 
Wrveore Cronie Minnesota Air A.M 
Inc Minneopolis St ing Aviation Service, inc., 


International 
Minneapolis Minnesota 


W. D. Maddox, Aero South 
ern Corp., 60! North Brood- 
woy, Nashville, Tennessee 


Herrol Bellomy, Lt. B. Smith 
Aircraft Corp., Miami Interna- 
tional Airport, Miami, Florida. 


DESIGN 


AERO 


Airport 


a 
W. HH. ‘'Bill’’ Buchonon, Sales 
Manager, Johnson Air Interests, 
Inc., Horlick-Rocine Airport, 
Racine, Wisconsin. 


Lucien M. Tailloc, Trans-Aire 
Corporation, Pan-Air Building, 
New Orleans Airport, New Or- 
leans, Lovisiana 


Municipal 
Pennsylvania. 


John Wilsdon, ‘Wunter Aviation 
P 


©. Box 122, Lambert 


Field, St. Lovis, Missouri. 


West Texos H. Leibee Wheeler, Buffalo Aero 
novtical 
Municipol 


Ceorporction, Buffalo 
Airport, Buffalo, New 


Sime Bertolet, Reod- 


Airport, Reading, 


a 


Lovis Humphreville, Executi 
Aircraft Corporation, Municipal 
Airport, Pontioc, Michigan 


Jack Gregg, Northern Aircraft 
Co., International Terminal 
Building, International Airport, 
Oakland, California. 


. 
Victor Vic’’ Bruce, Indian- 
apolis Executive Aircraft Corp., 
Indianapolis Municipal Airport, 
Indianapolis, Indiana 


ce enema LAP Ry 


johe S$ Brown, Brown Aero 
Corp _ 3300 Love Fiela Drive 
Dolras, Texas 


Mox R. Brond, Aero Com 
monder Dist. (Downtown Air 
pork) Hongor 3, Municipal 
Airport, Tulsa, Oklchomo 


Jack Hale, Chamberlain Avio 
tion, Inc., Akron Municipol 
Airport, Akron, Ohio 


Robert M. Brown, Commander 
Soles Company, Terminal 
Building, International Airport, 
Son Antonio, Texas 


NATION-WIDE SALES and SERVICE 


DESIGN 


AND 


ENGINEERING 


COMPANY 





n and if the third-class transatlantic 
s go into effect in 1958. 

Some advantages would remain with 
the charter arrangement even if fares 
were the same, in the opinion of a 
KLM official. Many people would take 
n air trip as group members who would 
not as individuals, the 
official. Besides this psychological con 
sideration, can make 


iccording to 


charter groups 


special gements for food service 
ind the like for their trips 

Ihe cut-rate off-season 
fare approved in October by Civil Acro 
Board (AW Oct. 22, p. 43 

scrioush ct the ICEM 
lige 
immigrants are 
than 


immigrant 


nautics 
will 
charter business ving 
charter fares for 


still $25-30 


not 
Says 


pe ron 
scheduled f 


Lebanon, Turkey and Iraq Reach 


Agreement on Routes for Airlines 


lurkey and 


igreement on 


Beirut—Lebanon, 

reached the 

to be taken bv international airlines on 
their Europe-Far East lines 

\ll the airlines that formerly used 

International Airport (AW Dex 

p. 35) and then switched to Istanbul 

1 Ankara during the Suez crisis will 

I They take 

north to Adana in 

to Diarbekr and the 

south to Baghdad 

Gulf then to the 


iF 1g 


routc 


w revert to Beirut will 
5 which goes 
then cast 
border, then 
Persian ind 
civil aviation officials hope 


t only airlines 


Lebanc 4 
which used Beirut be 
the Suez wat 
rut, but those that can no longer 
iake use of the facilities of Cairo Ai 
rt. These officials hope that with the 
trafhe at Beirut airport 
be 60% of the pre-Suez rate in the 
week, and will return to normal 
wecks after 
Lebanese officials said the calm polit 
Lebanon, as 
| to that of Svria 
1 hotel facilities in 
tors which 
lines to 


istern stop OVCT. 


will now return to 


W mecasur©cs, 
1] 


in the 

itmosphere in com 
( is well as airport 
Beirut were fac 
commercial air- 
Beirut as their 


convinced 


continue to use 


Beirut Idle 


All through November, Beirut Inter- 
national Airport was nearly completels 
idle and this seriously affected Leb 
inon’s economy. Because of the Svrian 
ban on overflving until Nov. 26, and 
then the manv restrictions, even the 
regional flights to Amman, Jerusalem, 
Cairo, etc., were canceled. Hotel busi- 
ness was hard hit in Beirut, and despite 
the presence of American evacuces and 
Svrians and Lebanese from Syria and 
Egypt secking the safety of Beirut most 
first-class hotels were only 20% full. 

After the overflving ban par- 
tially lifted in Syria and Egypt, only one 
regional airline was authorized to re- 
sume flights between Beirut, Amman 
and Cairo. It was Air Jordan, with 
American crews, and joint American- 
Jordanian capital, in which Soliman 
Nabulsi holds majority interest. Nabulsi 
is Prime Minister of Jordan and presi- 


was 
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National Socialist Party. 
between Svria 


dent of the 

Lhe 
ind Lebanon over airlines 
of the facilities of Beirut and Damascus 
ibout when Syria 


of restricti on airlines using 


tug-of-wal 


bitter 
making usc 


airports came imposed 


Damascus Instead 
Ihe gist of the Svrian restrictions was 
m to mt 
modern 

in thei 


rnational 
irlines Beirut 


Intern 


v did 
tiie crit 


they couldn't ff 
CX DCTISIVGE 
\ ikara 


suming d 
> 

passing Beirut as 
' 


yt use Damascu Au 
over Syria 


+) 


1TH on 


ind 
to make th 
tour vi ind Baghdad 
thus bi g 

Not onlv did the Si clamp the 

strictions, th ipproached 
tional airlines individually to have them 
use Damascus \igp xt instead’ of 
Beirut ' 

\t lc ist mie 
Dutch Airlines, announced her« 
decided to by-pass Beirut for all its 
through-trafie. KLM had 2¢ 
flights over Svn ind Lebanon 
the Suez war. Five of these used Beirut 
ind they will still use it as 
uch I'wo landed at 
route to the Far East. And 19 flights 
used the Syrian air space after landing 
it Beirut. These 19 flights would now 
fly over Lebanon, but land at Damascus 


interna 


KLM _ Roval 


+ | 


irline, 


] 
LAC 


L-] 
WCCRIN\ 


be fore 


is terminal 
Damascus en 


instead 

Ihe Lebanese were quick to 
the danger of the Svrian move, 
cially if the international 
lines that used Beirut before the Suez 
war followed KLM to Damascus 

The Lebanese civil aviation depart 
ment passed decision banning all 
flights through Lebanon's air space or 
Lebanese territorial waters as of Decem- 
ber 3, except for planes landing at 
Beirut International Airport. Leba 
nese sources denied this was a retalia 
tion to the Syrian move. They said it 
was due to the present situation in the 
Middle East. But there was no doubt 
that, coming so soon after Syria’s at 
tempt to force commercial airlines to 


grasp 
espe 
more of 


land at Damascus instead 

was Lebanon's answer t [ 
Eastbound flights from Eur 

avoid Lebanese air spa 

entering Syria directly fro1 

terranean over Syria's 

this is outside th« 

by the Syrians and the 

unlikely to let any pl 

Lattakia harbor 


daily 


area 
ships are unload 
massing them inland 

At anv rate Lebanon tiff m 
have 1 KLM 


m to DbDypas 


work 
previous d¢ 


land at Damascus inst« 


seemed to 
celed its 
Beirut 


. “ 
Hungary’s MALEV 
Airline Crippled 

Vienna—Hungarv’s government own 
MALEV | airline 
I I yp operation ) 
Vhree of its five Ilvushi 
impounded br Austr 
destroved in the fightis 
When the revolt broke out, MALE-N 
heials turned iwainst th gO" nment 
ind delegated three Il-l4s to 
supplies from Vienna. The thr 
No “4 


units uccceed 


ind 


and operated 


forced to st 


were grounded 
tank 
ill Hungarian 
When the 
Nov 
were burne 
hagv Airport 


precise description an 


ulrports 
Russi ins 

+ the remall l 
d in the fig 
Austria 


1 nrg \+ 


force 


mand 
owner 
releasing ree plan 


ship before 


in Vienna 


SHORTLINES 





> Air Line Agents Assn. has signed an 
18 month contract United Air 
Lines covering flight simulator operat 
Che agreement provides for a pa 
increase of $30 per m mth and for pay 
United of 25 of the group’ 


sickness 


with 
OTS 
ment by 


vearly 
premiums 


accident and insurancc¢ 


been 


Oil Co. has 

gasoline concession i 
Hopkins Municipal Au 
port on its offer of turning over 17° 
of gross sales to the citv. Other bidders 
were Standard Oil of Ohio with 9.65% 
and Shell Oil Co. with 


> Cities Service 
awarded the 
Cleveland’s 


+ 


515° 


F-27 Friendships 
Dart 


ypean 


> Over 50 Fokker 
powered by Rolls-Rov« 
have been ordered by Eur 
American airlines 


engines 
and 


> Aviacion y Comercio, the Spanish air 
line, has ordered eight de Havilland 
Heron transports with a 14 seat config 
uration for use on domestic routes stem 


43 











MICRO SWITCH 

ENGINEERING 
about your 
switch design 
problem 


New switches are always being developed 
at MICRO SWITCH. Consultation with MICRO 
SWITCH Engineering will cost you nothing— 
can easily put you in immediate touch with 
just the switch you need. 


There are many advanced designs being de- 
veloped and tested at MICRO SWITCH all the 
time. Some of them may easily turn out to 
be the switch you need. 


If necessary MICRO SWITCH can—and will 
—develop an entirely new switch for you. 
Specialists are located at MICRO SWITCH 
branches in key cities. Call the nearest 
branch office today. 





NOW 
AVAILABLE! 


a new 
MICRO SWITCH 
CATALOG 


to simplify 
aircraft 
switch 
selection 


New MICRO swITcH Catalog 77, ‘enclosed 
switches for airborne equipment,” is now ready 
to assist aircraft designers in choosing the 
specific precision switch to meet a design 
problem. 


MICRO SWITCH Engineering is ever on the 
move. Ever-critical aircraft switch problems 
of weight, space, altitude and temperature are 
continually being met by new switch develop- 
ment. 


Catalog 77 offers you in one complete catalog 
a wide variety of enclosed precision switches 
that have met aircraft design requirements. 
All are ruggedly housed, many are sealed 
against environmental changes and exposures. 


If your design requires a precision switch of 
extreme reliability, small sizeand light weight 
—send for Catalog 77 today. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY H 


| sonerer 


In Canada, Leaside, Toronto !7, Ontorio « FREEPORT, ILLINOIS 





ming from Madrid, and on overseas 
routes to North Africa, Mediterranean 
islands and the French Riviera. 


> British Overseas Airways Corp. will 
introduce sleeper seats on its first-class 
Argonaut service to West Africa in 
January. Stratocruiser service will be in 
jugurated on BOAC’s London-Lagos 
and London-Accra routes in April. 


> Continental Air Lines has broken 
ground for its new $2.5 million over 
haul and maintenance base at Los 
Angeles. First stage of construction is 
scheduled for completion by April 1957, 
in time for the inauguration of service 
between Los Angeles and Denver, Kan 
sas City and Chicago 


> International Air Transport Assn. has 
issued a second edition of its IATA 
l'acilitation Policy Manual 


> KLM Royal Dutch Airlines predicts 
that 1.25 million tourists will spend 
about $139,000,000 in the Caribbean 
area this winter. 


> Linea Aerea Nacional de Chile has 
ordered four DC-6Bs for delivery dur 
ing the last half of 1958. Delivery of 
the $6 million order will give LAN a 
fleet of seven DC-6Bs. The LAN put 
chase brings Douglas orders for DC-6 


series aircraft to 273 


> Northeast Airlines reports an 11.5% 
increase in passenger trafic for Novem 
ber The airline carried 43,663 pas 
sengers in November as compared with 
39,147 passengers in November 1955 


> Ozark Air Lines’ passenger traffic rose 
from 22,239 passengers in November 


1955, to 27,859 last month for a 20% 


Increase 


© Riddle Airlines carricd 5,626,290 Ib 
of cargo in November, a 28% increase 
over October and an increase of 164% 
over cargo trafic in November 1955 


> Resort Airlines’ operating revenues 
were $595,720 in November, a 45% 
gain over the same month last veai 
In the past five months, Resort has re 
duced its long term debt from $1,737 
000 to $1,194,000 and has increased 
net working capital from $339,753 to 
over $1 million. 


> San Francisco International Airport's 
passenger traffic increased 15% between 
October 1955, and last October, while 
aircraft arrivals and departures increased 
only 0.4%. 


> United Air Lines has signed an inter- 
line agreement with Fiji Airways, a 
carricr which serves five cities in the 
Fiji Islands. 
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AIRLINE OBSERVER 


> Trans World Air Lines pilots are flying into Cairo and Tel Aviv on a 
volunteer basis only. Each captain is provided $50,000 life insurance by the 
airline, with co-pilots and relief pilots receiving $30,000. In the event of 
internment, each pilot will receive 85 hours pay per month at the rate of his 
monthly guarantee. Service to the two cities was discontinued on Oct. 30. 
It was resumed into Tel Aviv Dec. 7, Cairo on Dec. 9 (AW Dec. 10, p. 38). 


> Airline profits for 1956 will show no improvement over last year and ma\ 
even decline despite an expected 12% increase in passenger-miles. The 
ris€ im expenses is outstripping revenue increase, continuing a trend that 


took a sharp turn for the worse during the third quarter of 1956 


> Delivery of Capital Airlines’ original order of 60 Viscounts will be com- 
pleted within two weeks of the Jan. 1 target date set two years ago by 
Vickers-Armstrongs when the contract was signed. The 53rd aircraft was 
scheduled to arrive in Washington last week. 

> Military Air Transport Service has awarded contracts totaling $7,600,000 
to six airlines for Atlantic and Pacific airlifts. Standby contracts were 
awarded to 21 other airlines to handle airlifts on call for MATS 


> Trans World Air Lines has applied to the Civil Aeronautics Board for 
authority to suspend its international flights serving Chicago and Detroit 
from Dec. 27 to May 15. The route was opened in May 1946, but was 
temporarily suspended during the winter seasons of 1949 through 1954. 
Last year, the airline retained the flights and experienced a monthly load 
factor as low as 5% out of Chicago, 10% out of Detroit. Last January, 
the flights, which operate once a week to Paris, Zurich, Rome, Athens and 
Cairo, carried no mail from Chicago. Passenger average was 2.7 per trip. 
From Detroit, mail averaged 5 Ib., passengers 5.7 over the same period. 


> Britannia purchase by Northeast Airlines (AW Dec. 10, p. 41), plus latest 
order for two of the turboprop transports by Hunting-Clan Air ‘Transport, 
bring total sales of the Bristol aircraft to 62 


> Pan American World Airways will discontinue its jet stream flights across 
the Pacific until its Boeing Startocruisers are replaced with DC-7Cs. Extra 
fuel reserves and multiple crews that are not needed when a stop is made 
at Wake Island make the Boeing jet stream flights uneconomical. Use of 
the jet stream cuts flying time from a scheduled 18 hr. to 10 hr. or less on 
lokyo-Honolulu flights. 


© Canada’s Department of Transport may be split into two ministrics carly 
next spring, with one department handling marine transportation, the other 
telecommunications, aviation and railroads. Lionel Chevrier, former min 
ister of transport and now chairman of the Canadian St. Lawrence Seaway 
Authority, is expected to head the new telecommunications department 


> International Civil Aviation Organization may assume responsibility for 
legal problems concerning outer space. The organization's legal commis- 
sion has agreed to include the subject in its general work program some 
time in the future. 


> Port of New York Authority will ask for bids in a few wecks for a fifth 
air cargo building at New York International Airport (Idlewild). Original 
plans called for three buildings, with the fourth being added as construction 
began. The fifth building is necessary since demands for space already arc 
outstripping existing facilities 


> Air Transport Assn. has proposed a revised dues formula for members that 
will provide a more equitable charge to all-cargo carriers who have recently 
become members of the association. The new formula uses 100° of 
revenue ton-miles as a basis for fixing pro-rata dues to members. However, 
only 50% of revenue freight ton-miles performed in domestic service will 
be applied in calculating over-all charges to be pro-rated. 











CAPABILITIES... Manpower, Tools and Experience 


The amazing photograph at right was 
taken by Tom Ashley, managing editor 
of Flight Magazine, at the National 
Aircraft Show in Oklahoma City over 
the Labor Day weekend. It shows a 
U. S. Army L-23 Beechcraft making a 
successful takeoff and climb over a 
simulated obstacle, represented by the 
two poles. A previous takeoff by another 
make airplane had cut the upper ribbon, 
which the photo shows as broken. The 
number at the base of the pole represents 
the distance in yards from the beginning 
of the takeoff run of the L-23. 
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The U, S. Army L-23B transport, rugged military version 
of the famous Beechcraft Twin-Bonanza, has a proud and 
distinguished record of service. First ordered into military 
production in 1952, the L-23 was the first twin-engine airplane 
used by the Army Field Forces. From the battle fields of Korea 
to the training fields at home, and back again to foreign 
stations, the L-23 has met the exacting demands of military 
service with distinction. Today, the Army's confidence in the 
L-23B's dependability and superior performance has resulted in 
new orders to fill the Army Aviation Division's expanding needs. 

We're happy to welcome the United States Army to the 
long list of enthusiastic ‘re-order customers” .. . evidence again 


that Beechcraft has the manpower, tools and experience 


capabilities to design and produce quality aviation products. 


eechcraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 








Airline Income and Expenses — 3rd Quarter 1956 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western* 


INTERNATIONAL 
American 
Braniff 
Caribbean Atlantic 
Delta 
Eastern 
National 
Northwest 
Pan American 

Alaska 
Atlantic 
Pacific 
Latin America 
Panagra 
Trans World 
United 


LOCAL SERVICE 
Allegheny 
Bonenra 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Piedmont 
Southern 
Southwest 
Trans Texas 
West Coast 


HAWAIIAN 
Hawaiian 
Trans Pacific 


CARGO LINES 
Aerovias Sud Americana 
Flying Tiger 
Slick 
Riddle* 
Seaboard & Western 


HELICOPTER 
New York Airways 
Los Angeles Airways 
Chicago Helicopter 


ALASKAN 
Alaska Airlines 
Alaska Coast 
Cordova 
Ellis Air Lines 
Northern Consolidated 
Pacific Northern 
Reeve Aleutian 
Wien Alaska 


* 
Not available. 





Passenger 
Revenue 


$67, 907, 960 
10,159, 507 
16,341,395 

4,267,721 
14,545,526 
45,808,615 

9,252,575 

2,927,719 
13,232, 908 
44,013,513 
61,904,136 


1,353,643 
1,459, 200 

332, 489 
1,294, 106 
4,172,305 

747,570 
4,663,083 


1,506,518 
"33,242,900 
14,879,772 
17,479, 554 
3,823,419 
18,225,251 
4,095,198 


1,300,465 
416,444 
305,070 
824,390 
349,852 

1,123,777 

1,845,550 
850,141 

1,337,337 
503,74) 
885,687 
805,011 
596,681 


1,300,590 
651,807 


538,138 
247 , 937 
53,994 
180,549 
293,044 
1,929,040 
178,786 
354,971 


Mail 
Revenue 


$1,571,840 
281, 257 
307,770 
107,065 
359, 237 
854,020 
200, 569 
27, 237 
391,718 
981,019 
2,004,412 


39,850 
79,352 
4,364 
14,813 
57 ,840 
8,378 
1,355,007 


58,616 
2,224,873 
1,753,658 
667,831 
251,973 
1,566,138 

85,926 


20,134 


8,259 

9,247 
27,328 

9,026 
12,882 
51,031 
25,937 
25,991 
21,760 
25,214 
27,629 
10,104 


8,815 
1,945 


27,340 | 


51,656 


6,981 
28,700 
19,693 


132,356 
26,112 
24,487 
16,917 
79,84) 

153,801 
56,026 

102,994 


Express 
Revenve 


$929, 589 
147,221 
211,502 

32,797 
247,121 
487,721 

44,731 

27,099 
232,688 
780,894 

1,087, 257 


40,536 
68,688 


Freight 
Revenue 


$3,918,147 
295,265 
268 , 592 
104,865 
464,778 
729,397 
268 , 381 
59,900 
558 , 583 
1,261,588 
2,936,644 


191,874 
90,690 
10,929 
32,438 
51,511 
21,642 

800 , 641 


271, 967 
2,087,703 
1,625,650 
2,545,243 

335, 596 

919,965 

42,557 


17,320 
13,336 

9,663 
63,152 


20,255 


22,668 
17,734 


10,807 
30, 280 
10,559 


183,988 
25,635 


429,043 
2,016,325 
2,090,859 


682,397 


7,140 


260,976 
24,718 
28 , 867 
19,063 

140,194 

289,872 
33,743 
93,755 


Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 


Subsidy 


105,279 


263,451 


269 , 867 


336 , 872 
516,422 
262,310 
, 556,010 


401,776 
308, 143 
515,981 
624,48) 
324,343 
157,501 
234,249 
549,614 
695,339 
402,612 
463,888 
573,364 
418,034 


61,554 
13,152 


325,874 
175,964 
104,972 


284,002 
96,015 
43,453 
63,285 
108 , 997 
1,165,363 
99 
125,119 | 


Total 
Operating 
Income 


$75,500,779 
11,124, 567 
17,357,738 
4,737,923 
15,936,851 
48,941,288 
10,361,763 
3,357,025 
14,606,065 
47,773,665 
69,654,281 


1,640,618 
1,998,597 

375,001 
1,397,601 
4,543,976 

799,778 
7,261,536 


2,251,525 
39,248, 861 
19,541,815 
23,785,554 

5,030, 136 
21,646,004 

4,273,559 


1,796,940 
776,209 
862, 607 

1,582,419 
709,746 

1,389,930 

2,229,945 

1, 482, 632 

2,138,430 
972,815 

1,479,013 

1,467, 160 

1,053,780 


1,583,271 
712,588 


480, 404 
2,468,581 
5,511,338 


4,865,926 


443,178 
261,685 
128,041 


1,743,131 
443,855 
537,939 
335,598 
898,997 

3,620,902 
364,616 

1,862,648 


Total 
Operating 
Expenses 


$63, 402, 661 
10,435,254 
17,940,207 

4,331, 847 
15,079,016 
47,122,779 

9,624,639 

3,040,616 
12,374,253 
45,369,398 
58,394,614 


1,332,760 
1, 588,356 

333,157 
1,148, 449 
3,429,617 

930,614 
5,970,837 


2,182,768 
30, 897 , 966 
15,993,782 
21,496,858 

4,630,110 
17,888, 489 

3,018,762 


1, 864, 357 
736,273 
838,095 

1,529,642 
705,513 

1,547,262 

2,161,236 

1,619,809 

2,022,256 

1,021,598 

1,337,533 

1,582,526 
958,317 


1,381,145 
630, 374 


509, 964 
2,590,242 
5,283,545 


4,818,602 


482,878 
282,629 
133,997 


1,558, 386 
346, 368 
458,000 
249,344 
815,297 

2,322,063 
249,631 

1,782,212 


Net 
Operating 
Income 
(before taxes) 


$12,098,118 
689,313 

— 582, 469 
406,076 
857,835 
1,818,509 
737,124 
316,409 
2,231,812 
2,404, 267 
11,259, 667 


307, 858 
410,241 
41,844 
249,152 
1,114,359 
— 130, 836 
1,290, 699 


68,757 
8,350,895 
3,548,033 
2,288,696 

400 ,026 
3,757,515 
1,254,797 


— 67,417 
39, 936 
24,512 
52,777 

4,233 

— 157,332 
68,709 

— 137,177 

116,174 

— 48,783 
141, 480 

— 115,366 
95,463 


202, 126 
82,214 


— 29,560 
— 121,661 
227 ,793 


47,324 


— 39,700 
— 20,944 
— 5,956 


184,745 
97, 487 
79,939 
86,254 
83, 420 

1,298, 839 

114,984 

80, 436 
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READY FOR ACTION 





DOUGLAS B-66, ALL-WEATHER TACTICAL BOMBER TAKES OFF FOR PRACTICE MISSION 







B-66, Protected by General Electric 
Automatic, Electronic Tail Armament 
Gives TAC Greater Mobility, Flexibility 






Built for high-speed interdiction and reconnaissance, the Douglas B-66 is the 


latest addition to the Tactical Air Command’s offensive power. General Electric’s 






MD.-1, electronic tail armament system provides an accurate, defensive punch 






to help the all-weather bomber accomplish its mission. 






To assure optimum integration of components and continuously high perform- 






ance of the equipment in the field, the system is completely assembled and tested 






at the factory and followed through operational usage by highly skilled General 






Electric technicians. General Electric’s complete, follow-through service helps 






keep the B-66 tail defense system truly ‘‘ready for action’’—ready to counter 









with speed, precision, and reliability. 222-5 


ENGINEERS: Expanding electronic bomber defense projects at G.E. are creating opportunities for 
you. Contact C. E. Irwin, Aircraft Products Department, General Electric Company, Johnson City, N.Y. 





Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





GENERAL ELECTRIC ARMAMENT SYSTEM 
gives’B-66 gunner automatic warning of an 
intruder, split-second analysis and position- 
ing of guns with correct lead for a kill. 





OVER-ALL CAPABILITY OF G.E.’s 
AIRCRAFT PRODUCTS DEPARTMENT 
ASSURES READY-FOR-ACTION SYSTEMS 


COMPLETE TAIL TURRET PACKAGE, made up of G-E 
radar computer and gun turre 


ment to Douglas f poration into B-66 air 


t, is assembled for 


FIRE TESTING of assembled 
assures delivery of ‘‘con 
for the aircraft's first flig! 


> = ne 2 
SERVICE ENGINEERS help Air Force attain maximum 
armament maintenance standards, provide G-E de- 
signers with field data to speed improvements. 





AERONAUTICAL ENGINEERING 





Boundary Layer Control Aids Helicopters 





E 2600 ¢ GROSS WT. \\\AL HEY 
) 10,700 FT. DENSITY ALT.{i} 
PLAIN HONEYCOMB BLADES 


FLOW SEPARATION ji! 
POINT 50% (OR MORE) CHO 
FROM TRAILING EDGE } i Ft 


“—°S! FLOW SEPARATION ; 
POINT 35-50% CHORD if 
FROM TRAILING EDGE 


2655 ¢ GROSS WT. 
10,000 FT. DENSITY ALT. 
SLOTTED BLADES WITH BLC 


~908 FLOW SEPARA 
POINT 35-50% CHORD 
FROM TRAILING 


a hi> 











LOOKING DOWN on the planview of the area swept out by the rotors, these plots show 
the degree to which the flow separated at each helicopter’s maximum speed. Where the 
upper non-BLC rotor had fully stalled (black spot) near 300 degrees azimuth, the BLC 


rotor showed only grey areas of less than 509% separation. 


50 


By Robert H. Cushman 


Boundary laver control can extend 
the high speed limits of helicopters— 
this has been proven by CHI-1 flight 
tests, according to S. H. Hinton, engi- 
necr for Cessna Aircraft Co., Helicopter 
Division. 

Sucking air through slots in a modi- 
fied CH-l’s rotors verified that a heli- 
copter was able to fly at least 13 
faster than its ordinary upper speed 
stall limit. The roughly 1] mph. gain 
was at only 7% cost in weight for the 
boundary laver control (BLC) svstem. 
Power limitations and drag penalties of 
the test vehicle prevented Cessna from 
finding out fully how far the increase 
in top speed could be carried out 

The gains would have been even 
greater in a helicopter designed to take 
idvantage of the BLC, Hinton told a 
recent American Helicopter Socicty 
Meeting. 


Problem 

As a helicopter moves faster and 
faster into forward flight, the forward 
swinging rotor finds itself biting into 
the air faster. But the rearward swinging 


rotor on the opposite side finds itself 


going through the air slower. ‘To 
counteract this addition and subtrac 
tion of flow on the opposite sides of 
the rotor, helicopters have been 
feathering out or flattening the angl 
of attack on the advancing side and 
increasing the angle of attack on the 
retreating side 

This angle of attack difference be 
tween the advancing and _ retreating 
blades must increase as the forward 
speed increases At some _ forward 
speed, the retreating blade is forced 
into an angle of attack exceeding the 
critical stall angle of the airfoil and 
the blades periodically stall as they go 
around into the retreating side. This 
causes, as might be expected, severe 
vibration, requires more horse power 
and can even result in loss of control 
for the helicopter 


BLC Solution 

Cessna delaved the retreating blade 
stall at high angle of attack by sucking 
off the low energy boundary layer as it 
formed on the upper surface of the 
rotor before it could build and separate, 
such separation of course being synony- 
mous with stall. They did this by pump- 
ing the air out of a hollow rotor blade 
with a long slot on the upper blade 
surtace 

When the suction slots were used on 
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THE BLC test blade 


honeycomb skinned trailing 


rotor used a hollow 


section. 


the 2-blade, 2,600 Ib., 260 hp. Cessna 
CH-1 helicopter, the 190 Ib., 50 hp 
suction system enabled the CH-1 flying 
it 10,000 ft. to increase its top speed 
from 87 to 100 mph. without stalling 

Even at the limit to which 
the test helicopter’s powerplant would 
imount of chord 
from 


upper 
push it, the rotor 
stalled 
the trailing edg« 
defined stall as 50 of the rotor chord 
separated (because at 50% the lift falls 
off sharply), it was felt that a CH-1 with 
1 better hp./drag ratio than the test 
vehicle could have pushed further up in 
speed without stalls 


measured 


And sincc 


was only 35 


Cessna has 


Test Hardware 


I'wo test vehicles were used. One a 
Cessna CH-1 helicopter with the special 
BLC rotor blades and pumping system 
and the other a regular CH-1 but with 
blade though unslotted) 
for comparison 


The CH-1! 


cause it was 


similar roter 
was chosen not only be 
iailable to the Cessna 
cenginecrs but because it was able to get 
up to an altitude where forward speed 
the thin-air 
stall, that 
without 


is normally so curtailed by 
tendency of the blades to 
BLC could be demonstrated 
going to a helicopter of special design 
Ihe slotted and the control blades 
were both manufactured by the Prewitt 
Aircraft Co., Clifton Heights, Pa. They 
constructed with } in, aluminum 
honeycomb replacing the standard 
CH-1 blade’s corrugated aluminum sub 
structure I'he BLC slotted pair had 
slots made up of 3 in. long sections 
with 4 in. structural bridges between, 
placed at 27.5% chord. The slot width 
appears to have been near .015 chord. 
[hey started half way out along the 
rotor and stopped at .94 radius because 
the outer 6% of the blade was found 
not to be contributing significantly to 
the BLC effectiveness 
I'he air was sucked from the hollow 
rotor blade via a flexible length of hose 
near the blade roots and by a Cessna- 
designed lightweight rotary-vane fixed- 
displacement pump. Both ends of the 
system were valved off so that there 
would be no back flow. On the rotor 
end, rubber flaps prevented the cen- 
trifugal force along the rotating blades 


were 
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from drawing air out during the off 
portion of the cycling valve. A hinged 
door at the BLC pump overboard dump 
prevented back How when the pump 
is not engaged 

Hinton pointed out that the centrif 
ugal force which might be thought to 
favor blowing BLC, rather than sucking 
BLC, actually impartially helps both be 
iuse it subtracts momentum in_ the 
case of suction BLC, and aids the pump 
in the case of blowing BLC 

The rotary 
mitted the flow from the whirling rotor 
to the 
the pump, performed the dual function 
1 rotary coupling 
well. It was 


rotors onl 


coupling which trans 


stationary duct leading down to 


or not only acting as 
but as a cvcling valve as 
made to pull air from the 
during their rearward sweep from 234 
to 326 degrees azimuth. 

\s mentioned, the pump w de 
signed by Cessna. Hinton said _ that 
ifter deciding that a fixed displacement 
rotary vane pump was best for the job 
thev found that nothing but heavy duty 
ivailabl They 
1,030 cu. ft per 


compression ratio, 12 in. dia 


industrial items were 


therefore 


designed a 


ao 
Wih., < 


A PUMP installed on the cabin floor pulls 
the flow through rigid and flexible ducts 
and a rotor valve from the blades. 


HALF OF rotor head valve revolves with 
rotor to cycle boundary layer suction flow 
from blades. 


| 
T) mn vy 
pump which 


27.5 in. long rotary van 
144 lb It 
vanes rotated at | rpm 


BLC system weighed 190 


4 


only IX phenol 


500 


we igh¢ d 
isbe stos 
Ihe 


lbs. but took 50 gross net hp. to do 


entire 


net hp. of pumping 


Flight Tests 


Cessna made } 


34 test flights at 
rt Lhe st data wa btained by 
motion picture flow-indicating studies 
of tufts glued to the rotor blades. The 
motion picture me ittached 
on top of the rotor hub 

followed the | | in W ( 
vhat th 


basic te 


tained a continuou 
BL¢ Wa 
rotor blades 
iwitation of the was 
ble to d stall 
cparatior pro ¢ rol the 

railing edge 
Although this 
pecifically tow 
to delay t 


ward flig 


doing to the fl ver the 


LD pe nding 


tufts 


nount 


Hinton 


uld be 


d 
for 

mpl 

bilize the lamin 

g reduction to 

this might 
cranes) or witl 

1 primary m¢ 

sna w rk 1 into 

with modest wind 

+ ft. non 

of Wichita 

was used to cycle 
of ft urfoil 

test 

copter 


it the Uni 
An illat 


ng driv 
the angle of 


return tunnel 


ittack 
the two-dimensional 
set-up to rti mulate hel 
forward flight Meanwhile i 
stroboscopic light sout topped tufts 
foil and an electr 
Pave } 
the pressure against th 
During the wind tunnel investigation 
blowing BLC was eliminated be 
the larg« 
Porous suction areas ins 


on the 
svstem oscillograph 
+} 


ICT \ iriables 
1USC 
pit hing moment 

duced 
slots eliminated 
was felt that the low fatiguc 


materials would pose 


because it 
trength of 


‘“formid 


wer'c ilso 
porous 
ible” structural problems 

The NACA airfoil sections were in 
vestigated: 0015, 63.-015 and 6-H-15 
Hinton’s group found that the large 
nose radius of the NACA 0015 
section was the most responsive to the 
stall-delaving effect. So far as slot 
location though the 
chordwise position did not effect the 
BLC efficiency, it did effect the pump 
ing power—increasing the power re 
quired as it forward to the 
leading edge 

Sikorsky is also studying helicopter 
BLC. What benefits BLC could have 
in extending the high speed of one of 
Sikorsky’s inherently fast helicopters 
will be interesting to sec 


uirfoil 


was concerned 


moved 
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NEGATIVES for projection of drawings are mounted in carriers that slide into position 
successively for enlargement by Micromaster Camera. Control panel is capable of timing 


exposures to the nearest tenth of a second. 


Service Offers Larger Negative 
For Better Drawing Reproduction 


Engineering drawings are reduced to 
film for storage and enlarged 
in with better quality than the 
iginals by a recently started service 
which will soon be available in 40 major 
ties in this country and one in Europ« 
lhe will be available to users 
whose volume of drawings would not 
justify purchase ot equipment for com- 
parable work 

I'WA has placed an order with the 
operated by Keuffel & 
Esser Co., to reduce all 30,000 engi- 
necring drawings for their new 
heed 1649 Super Star Constellations. 
Storage space for the negatives will be 
Blueprints would require 
392 sq. ft. Similar orders are being con- 
sidered by TWA for their Boeing 707 
ind Convair $80 jet liners 


High Cost 


Because of the high cost of equip 
for the mm. “‘“Micromaster”’ 
technique, K&l officials expect that 
prefer to the service 
than buy and operate their own 
quipment 

Ihe 105 mm 

b I better 
quirements of minimum 
nd high quality blow-up than earlict 
microfilm and 70 mm. photo 
graphic reduction systems. Based upon 
the 10 diameter limit on efficient pho 
iccepted 


105 mm 
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Mitsubishi F-86s 


North American F-86s are assembled by Japan’s Shin Mitsubishi Heavy Industry with 
engines and parts obtained from the United States. Mitsubishi is expected to assemble 
300 F-86s by July 1958, and in due time to manufacture its own jets. 
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performance are Aeroquip 601 Lightweight 


Engine Hose and “little gem“ Fittings 


used for fuel, oil and pneumatic lines 
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—en—_ FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 


BAROMETRIC FORECASTING 





es 
CHANGEASLE =WIND 5a 


STEADY HIGH BAROMETER 
GOOD FLYING WEATHER 





Barograph makes a conti: 
extended periods. Large char 


Correct interpretation of barometric 
behavior can be a valuable aid in fore- 


casting weather. As pilots know, a fall- 


ing barometer indicates the approach n 


I mospheric pressure is highest at around 
Lowest at 


50 a falling 
generally be expected when barometer barometer between 10 A.M. and 2 P.M. 


a low pressure system with asso- 10 A.M. and 1 P.M. 


ciated bad 


weather. High winds can around 2 A|! nd 2 P.M 


rises or falls rapidly. Upturn indicates cate approach 


a windshitt and improving weather. 





FORECAST: Dependable Performance with MOBILGREASE AERO 


In any weather, wet or dry, hot or cold 


Por Top Fisgmt Performance... 0 - i  s te 


proper lubrication with Mobilgrease / 
a tem! 


range of —40°F. to 275°F., is recommended for normal « 
° 
Make ut tions to help assure instantaneous reaction of aileror 


ns 


Mobilgrease Aero General Purpose, with 


trim tabs, landing gear and other important controls 


Where low temperature conditions prevail, use M« bilgrease 
Aero Lo-Temp. It has a temperature range to —65°F. Both of 
these top-quality Mobil products are app 


Leader in Lubrication for 90 years 


aircraft manufacturers. Fly weather-wise with Mobil! 


SOCONY MOBIL OIL COMPANY, INC., a 








Rolls-Royce Avon 


Rolls-Royce Avon RA.29, shown here on assembly line at Derby, England, is scheduled 
for use on the de Havilland Comet 4 and 4A. Specifically designed for civil airline 
engine has static thrust of 10,500 Ib. and weighs 3,341 Ib. Because of low 


operations 
Engine is assembled in 


flame temperature Avon RA.29 gives low fuel consumption 
vertical position on platforms which can be raised and lowered horizontally 


of engine is placed on platform first and as assembly goes on it is lowered into pit for 


Qo 
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An improved air speed indicator 
ld free pilots of the need to calcu 
nding speed for widely differing 


speed indication for 
Ihe correction is made manually. Fo 


a bomber the only condition 
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position adju 


AVIATION WEEK, December 17, 1956 





FIRST 
| RESEARCH 
\ | REACTOR! 

| 


FOR INDUSTRIAL 
DEVELOPMENT 


Peacetime use of atomic energy has 
become a reality,thanks to the devel- 
opment of the first nuclear reactor 
designed for private industrial re- 
search by Atomics International, a 
division of North American Aviation 

Research Welding congratulates 
Atomics International on this tre 
mendous achievement and is proud 
to be a subcontractor to such a for 
ward looking concern 

Research Welding’s unparalleled 
skills in metal fabrication of tanks 
spheres and components are available 
for experimental and development 
work in the construction of missiles, 
atomicstructures and sub-assemblies 


F ¢ 
AESLEAALH 
eens & ENGINEERING CO., INC 


. 











AIRBORNE FINGERPRINTS 


— new air traffic safety by Stewart-Warner Electronics 


Now, the new Stewart-Warner Electronics Airborne Safety Beacon makes 
it possible for every plane in the air to carry identification as positive as 
your own fingerprints. Stewart-Warner Electronics, the pioneer and builder 
of the first airborne safety beacons, which were tested by the Air Navigation 
Development Board and CAA, now offers airline and other aircraft owners 


automatic identification for greater air traffic safety. Sw ELECTRONICS 
WARNER) 


The new beacon combines all the reliability and long-life factors of air- 
borne military equipment supplied by Stewart-Warner Electronics to the 
services since 1942. This rugged equipment incorporates ARINC tubes and 
is designed to meet specifically characteristics No. 532-A. 


a Division of Stewart-Warner Corporation 


CAA is now planning to install interrogators on ASR radar at all major 
air terminals to improve air safety. Be sure you take advantage of this 
program by installing an S-W Electronics Air Safety Beacon. Write today 
for full details from our Civil Aviation Department 14. Stewart-Warner 
Electronics, 1300 North Kostner Avenue, Chicago 51, Illinois. 





PRODUCTION 
Beryllium Offers High Structural Promise 


By Irving Stone minum, today’s conventional aircraft 
; metal, and of these elements beryllium 
Los Angeles—Inherent lightness and makes the lightest structure 
trength of beryllium may permit dras 





Low Density 


‘ 


reductions in airframe weight and 
fford considerable improvement in air Properties of beryllium fai 
craft performance ibove other metals for stru 
An extensive overall study the from a very low density 
cristi of bervilium indicat icsium) and very high n 
high promise as an t ic 14 tim 
tructural material I ) it) trength 
ire om id 
@ Possible airframe ight reduction of ! tO which i ig | RELATIVE weight of tension clements at 
| m with alu I various temperatures. 
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ibout 40-60 NNSI red bi he 1 I : | ~ 
metal structure at igh i exhibitec DI 


ind still show a sig owde! ruded bervllium 


ges seen for ransport plane I luct ( Jenseent 


ntage up to ap rush Bervilium Co n 
] imately 1.0001 ould be noted, Hoffman pon 
e Range increase of about 40% it ce lerabl n 
estimates arc that that the metal 

in opel itor might 


$1 000 ) 
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hief lium 1 ] \ be anemtens 0 
eS “i RELATIVE weight of sheet-stiffencr panc! 
ium’s brittleness 


es of the iene . at various temperatures. 


fa tl promi ing outlook 
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hurd] be overcom 
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ti How 
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William it i 
( Hoffman idluminnm alloy 
thes icn RAND +Va titanium 
Santa Mon it.., n-prot for equal strer 
reanization an ici ( . ing ter 
USAT ; m 
' These compari tl cetae > ian 
mprovement Sought vilium has sufficier ll Use TAKEOFF weight vs. design range for be 
the RAND studv was n airframe structures and that the 
ed by lloffman at a meet ( bervllium today will b present 
g of the Los Angeles section of th of the best bervlliu 
titute of the Acronautical Sciences ble in the future 
Under way for more than a 
stud rinated in a_ search 


Tit 


rvllium and aluminum transport planes 


Weight-Strength Ratio 


to improve range performance of Comparing structu il ele 
raft. RAND's work focused on new igned for tension loads, 
materials. Metallic clements were ex trength ratio comparison with conven 
mined for which adequate information mal metals shows that a_ bervilium 
xisted on mechanical properties \ tructure would weigh about 40-6! 
il ordering i developed relating the conventional metal structure at 
nt atomic number with the weight room temperature, Hoffman savs. Bery! 
of structures that might be made of hum would still show a ignificant 
the material This ordering showed eight advantage up to temperatures 


that there are manv metallic clements f approximately 1,000I BREAK even value of beryllium vs. range 


with lower atomic numbers than alu I'atigue and creep properties were not _ in transport airplanes 
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The J-57 with Afterburner 


M-R-C experience in the design and manufacture of bearings 
used in Pratt & Whitney engines, beginning 31 years ago 
with the Wasp, extends through the latest models — 
powering the most modern aircraft, both military 


and commercial. 


In 1925, when Pratt & Whitney produced their first 
aircraft engine, M-R-C was prepared by 27 years 
experience to recommend and produce bearings 


for it. 


Since then, continuing progress has enabled M-R-C 
to meet problems created by the further develop- 


ment of aircraft engines. 


M-R-C Bearings have been used in all engine models 
made by Pratt & Whitney — including the latest. 


Consult OUR Engineering Department 
on YOUR bearing problems 


i te 


- MARLIN-ROCKWELL «¢ 
Executive Offices: James: 


* 








Beryllium Properties 


Mechanical properties reported for 
Beryllium include: density, .066 Ib. per 
cu. in.; modulus of elasticity, 44 million 
psi. at 70F, 43 million psi. at 600F, and 
26 million psi. at 1,200F; yield tensile 
strength, 2% offset, 95,000 psi. at 70F, 
65,000 psi. at 600F, and 20,000 psi. at 
1,200F; ultimate tensile strength, 125,- 
000 psi. at 70F, 85,000 psi. at 600F, and 
31,000 psi. at 1,200F; elongation, as 
hot-pressed, 1-5% at 70F, 8-16% at 
400F, 16-349 at S8O0F, and 10-14% at 
1,200F. 











included in the comparison because 

ufficient data on these characteristics 
of bervllium were not available 

Considering thin-walled elements de 

gned by buckling criteria, the methods 

ot WNparison are somewhat more com 

plex than for the case of simple ten 

m. In comparing weight efficiencies 

lifferent matcrials used in thin 

tructures, the most important 

or characteristics are density 

dulus of elasticity. Bervllium 1 

in these respects, it is claimed 

ise it has a low densitv (.006) and 

1 high modulus of elasticity (44 million 


Complete Comparison 
However 1 complete comparison 
ilso consider the inelastic be 
r of matcrials, as well as the clastx 
, it is pointed out. The meth 
ised for this comparison were based 
principles of minimum weight de 
is developed by the structures 

up at RAND 

Ihe inalvsis showed that a_ thin 
sheet-stiffener) bervllium struc 
which would fail bv buckling 
cigh about 40 that of a struc 
ture of conventional metals up to tem 

peratures of about 1,000] 
Thus, it is claimed that with respect 
tension and compression elements, 
rvilium dominates the field of ai 
craft structural metals in affording fat 
lighter structures. Although bervllium 
could be substituted hypothetically for 
other metals in about four-fifths of the 
structure of a modern transport, there 
till remains about one-fifth of the 
weight where bervllium could not be 
used. On this basis it is calculated that 
1 transport aircraft utilizing bervllium 
where applicable would weigh about 
52 as much as a conventional alu 

minum structure 


Hypothetical Jet 


Hoffman revealed that the study had 
considered hypothetical turbojet-pow 
ered aircraft similar in capability to jet 
transports being designed for commer 
cial use. Characteristics included de 
sign payload of 35,000 Ib., Mach .85 
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Production News from 42222." Thermostat 


FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows or bellows 
assemblies you need ... at the lowest possible cost. A tem- 
perature and humidity controlled room for charging bellows 
assemblies is only one of the many ways in which this ultra- 
modern plant promises you bellows assemblies of consistently 
high quality. 


VY" DIAMETER BELLOWS 
Progress at Bridgeport is typified 
by this tiny bellows for miniatur- 
ization. Available in seamless 
design with a wide range of char- 
acteristics in brass, phosphor 
bronze, beryllium copper and 
monel. Larger sizes available. 


Gp, Tabet Fi 


ManS COMPANY 


snipecpont THERMOSTAT DIVISION + MILFORD, CONN. 


Please send me the following information: (Dept. XA-12 
[] Full details on small-diameter bellows. 


(_] Bellows Engineering Bulletin. 


NAME 
COMPANY 
ADDRESS 

















design cruise, +40,000-ft. initial cruise 
altitude, fuselage diameter 14.5  ft., 
length 125 ft., sweepback 30 deg. The 
beryllium plane is assumed to be made 
of metal with highest strength obtained 
in the laboratory today and with clonga 
tion and other properties sufficient for 
structural use but not vet achieved. 
With the structural weight of the 
beryllium transport considered to be 
52 times the corresponding weight of 
the aluminum plane, the beryllium d¢ 
sign affords an increase in fuel weight 
equal to about half the aluminum struc- 
tural weight. This additional fuel 
extends the range of the bervllium trans- 


port about 40% bevond that of the 


iluminum counterpart of equal takeoff 


weight. 

k-ffect on range extension 1s shown in 
the graph (p. 57) 

This extension of range through use 
of bervllium is obtained with a material 
of high installed Hoffman re 
veals that this cost of a hn- 
ished bervllium structure of the future, 
ifter an intensive development program, 
S150 to 


cost 


installed 


is roughly estimated to be 
$200 per pound, whereas aluminum is 
usually figured at $20 to $40 per pound 
installed. 
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AIRBORNE DIVISION 
WEST COAST ENGINEERING OFFICE: 3006 WILSHIRE BLVD., SANTA MONICA, CALIF, 
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beryllium was com- 
may be 
bervlium to 


would be 


value for 

This value 
is the “‘worth-in-use” of 
the operator—the amount he 
willing to pay for a beryllium structure 
to achieve economics in operation over 
that of an aluminum plane. The study 
that this 
considerably above the 
turc cost for 
increased range capability. 


One-for-Two Use 
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do the work of tw 


worth-in-us¢ 


even 


puted considered 
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showed 


installed 
with 


1] 


llum 
pounds ot 
minum, the should be 
quin ilent to saving onc pound of stru 
tural weight throughout the hfe of the 
irplane, Hoffman 
mates varv on the 
weight, but 


S1L.O000 


points out isti 
value of saving 


ound of have ranged 


1 
I 
high iS 
The importance of the brittlen 


it is claimed 


ited with bervilium 
Hoffman 
the metal’s 
nuld be vithout 
solution to this deterrent It is unc 
tain whether the ductility of the 
ent-day metal can be significantly im 
proved, and it is not clear that this 
bervilium ever will qualify na 

ble structural material 

Hoffman explains that the basi 

tension loads 


problem soci 
not be 


clares, since 


wer-emphasized 
none of 


vantages utilized 


hum crvstal under 
hibits a fair amount of dt 
tions but behave 
n othe: his 


of longation f the 


st 
ults 


ha been ichie 
ng the ductility bv use 
metallurgy te hnique The 
metal mpacted 
ross-rolled into 
have 30-40 el 


loading in the 


extruded mK 
The heet 
mngation under uniaxial 
plane of rolling 
longation perpendicular 
There has be¢ 
material for ircratt struc- 


sheets 


unknown ' 


it, he sav n no evalu 
tion of this 


tures 


Avenues of Research 

Mentioning possible avenues of 1% 
search, Hoffman savs that reduction of 
brittleness mav result from higher-purity 
metal, better knowledge of the crvstal 
lography, discoverv of beneficial alloy 
ing additives, or from better production 
techniques 

Structural evaluation could « 
tests of the best metal for tension and 
compression curves 
ial and biaxial), static tests on 
sheets, fatigue tests, short-time 
crecp tests at elevated tempcratures, « 
Built-up structural elements could be 
assembled and tested in buckling 

A sizeable research effort in the brit 
tleness problem, part of a larger pro 
gram to make beryllium available fot 
nuclear purposes, has been carried on 
by the Atomic Energy Commission fot 


msist of 


stress-strain uniax 


joined 
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Earlier Model 1-G made 100 successful flights during 1954 and 1955. 


eee 
Transcendental’s VTOL 


Transcendental Aircraft Corp. has begun pre-flight studies of its Model 2 convertiplane on test apron of its Glen Riddle 
Model 2, built under USAF contract, is expected to fly early next year. It is a high wing monoplane with three-bladed rotor at each wing 


TAC claims Model 1-G was converted up to 90 


Pa. plant 


tip. When rotors are tilted forward it becomes a conventional airplane with a cruising speed of over 140 mph. with 2 


50 hp. engine. 


—90) borne on 


wings and 10% on rotors. Company says this is maximum conversion so far of tilting rotor convertiplane. 


1 number of years and has resulted in 


a vastly improved understanding of the 
problem 

Powdered beryllium now costs about 
Hoffman man 


techniques and low 


$100 per pound said 


ual OTe-TCCOVCTS 
volume ore reduction of separate batches 
this 
estimated, hx 
production 
warranted, significant 
quantities of cross-rolled sheets might 

ll cost $100 per pound This cost 
timated for time period after 
development program sim 


the primary contributors to 


Economists have 
that if continuous 


techniques were 


Was A 
n assumed 
ilar to that for titanium 

One deposit in this country has been 
estimated to contain enough beryl] for 
8 million pounds of beryllium as re 
covered by present techniques. It has 
been contended that present estimates 
of beryl sources may be conservative in 
the light of future knowledge that may 
develop for ore discovery and recovery 
This suggests that there may be enough 
beryllium to warrant limited use in au 
craft structures 

Beryllium probably is the most toxic 
of the elements, but health hazard con 
trols have been used successfully. The 
metal is produced today with a safety 
record comparable to that of a non- 
hazardous industry, Hoffman says. 

Beryllium and its compounds in 
finely divided form can cause acute 
lung irritations and_ skin reactions. 
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Moore Development Co., Torrance, 
Calif., is a new firm which found 
Joseph H. Moore said will spe 
experimental and prototype fabrication 
of aircraft environ 
mental testing for major air manu 
facturers Moore head of 
the experimental department of Pastu 
Aircraft Corp. to found his nev 
company 


ialize in} 


components and 
raft 


resigned as 


shin 


Nacimco Products, San Diego, Calif 
is the result of the merger of two small 
San Diego machine shops plus engineer 
ing talent from two of the larger West 
Coast firms, Convair and Bocing. The 
two firms which provide the backbone 


for Nacimco are National City Machine 
R. G. 
Greenbaum, W. Don Howell and J. L. 
Shumway, chief engineer, general man- 
ager and research physicist respectively, 


Co. and San Diego Machine Co 


are from Convair. James E. Elliot, de 
sign engineer, is from Bocing. The 45 


man firm currently 
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TYPICAL SQUIBS from the line of pressure- 
tight, unitized designs include AN and 


solder-type connectors. 
ed tooth-clotting cutters for use on 


iluminum and other light m« Ther 
from 1] n Via ind 


tf Whittaker (¢ Lire rt 


molebdk num 


Main rotor « 
cl pump was 
isulphide filled nylon inj 


round the 


mad f 
ction molded 


perforated cast aluminum 


TYPICAL IGNITERS include styles with in- 
tegral or threaded-in squibs in configura- 
tions to meet specialized requirements and 
include completely frangible types, rear. 


GPT 


2; shaft. Called 


Ly terial is stat 


Polymer Product 
wide : 


TYPICAL GAS GENERATORS cover 1] th ump ' 
1lOW ne pul 


range of applicability in the production of 
co known amount of gas at predictable pres- 
sures and temperatures. Used to operate 
turbines, actuate pistons, or pressurize 
fluids and.systems these give the highest 
energy/ storage ratio of any power source. 


Joseph T. Ryerson & Son, 
tributor of Chicago, 
cutting of stainl ( > against 
FRANGIBLE BOLTS produced in a broad 
range of sizes for the positive, 
ous separation at a command signal. 
Write us for detailed information or 
give us the opportunity to consult with you 
on specialized-explosive problems 


heal utting, produ Os toler 


renee Uhe abrasive 


ice, smooth-sid 
utting machine used Ryerson 1 
made by the Tv-Sa-Man Machine Co 
Knoxville, Tenn. It handk 


stain 








Tapered Air Products Corp., Lyn 
McCORMICK SELPH 


wood, Calif., received $400,000 in 
ASSOCIATES -102A subcontracts from Convair Di 
vision, General Dynamics Corp. ‘Tap- 
ered Air will produce sculptured struc- 
tural components such as wing skins 


ind door 











To the 
ENGINEER 
of high 
ability 


Through the 
efforts of engineers 
The Garrett Corporatio: 
has become a leader in many 
outstanding aircraft component 
and system fields 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 
electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and othe: 

industrial products 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 
. mechanical engineers 

. mathematicians .. . specialists in 
engineering mechanics... . electrical 
engineers... electronics engineers 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resumé 
of your education and experience 


Address Mr. G. D. Bradley 


9851 So. Sepulveda Blvd 
Los Angeles 45, Calif 
DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
hoenix 
AiResearch Industrial 
Rex — Aero Engineering 
Airsupply — Air Cruisers 
AiResearch Aviation 
Service 
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CABIN AIR COMPRESSORS 





Mobile gas turbine power cart 


takes only 30 seconds to start giant B-52 jet engines 


The AiResearch MA-1A mobile gas 
turbine compressor, the first unit of 
its kind qualified by the Air Force to 
start the intercontinental B-52 bomb- 
ers of the Strategic Air Command, 
is now in volume production at the 
AiResearch Manufacturing Division 
of Arizona. 

Entirely self-contained, it furnishes 
acompletely automatic source of com- 
pressed air power at the point of use. 
All components, parts and accessories 


THE 


Designers and manufacturers of aire raft systems and components: 


* TURBINE MOTOR * GAS TURBINE ENGINES + 


are included in the fully-enclosed 
weather-proofed trailer. 

The mobile unit weighs only 1150 
pounds and may be controlled either 
from the instrument panel or from a 
remote control panel. It will start and 
maintain continuous operation at 
ambient temperatures ranging from 

65°F to 130°F, together with the 
other extremes of environmental 
conditions encountered at airports 
throughout the world. 


The two-stage gas turbine compres- 
sor may be removed easily from its 
trailer for use in other vehicles or as 
a stationary unit. It has an output 
capacity of 120 pounds per minute 
flow at 50 psia...enough power to 
meet all ground service needs for a 
modern airplane. 

Write to our Sales Planning De- 
partment for further information on 
this product. 

Qualified engineers are needed 
now. Write for information. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


CABIN PRESSURE CONTROLS + WHEAT TRANSFER EQUIPMENT «+ 


REFRIGERATION SYSTEMS ~ 


ECTRO-MECHANICAL EQUIPMENT + ELECTRON 


PREUMATIC VALVES AND CONTROLS 





* TEMPERATURE CONTROLS 


COMPUTERS AND CONTROLS 


- 


Fluoroflex-T TEFLON hoseS > ‘ 


\\ 


solves these problems \ 


“eRWVAN cacneeeet ‘ 


HANDLING HIGHLY 
CORROSIVE FLUIDS 


PERFORMANCE IN 
VITAL CONTROL JOBS 


HIGH OR LOW 
TEMPERATURE SERVICE 


In flexible lines, nothing sur- Fluoroflex-T 
passes a compact, inert 
Fluorofiex-T assembly for 
conveying corrosive propel- 
lants, nitric acid, MIL-L-7808 


oil, and JP-4 fuel. and other 


LUOROFLEX-T hose is the original 
Tefion hose, now proved by fou? 
years flight experience. With pat- 
ented tube, it assures you high 
integrity, genuine aircraft quality 
assemblies. Permanently swaged 


lightweight as- 
semblies resist ‘‘ballooning”’ 
under pressure and elevated 
temperatures . 
instant response in braking 
control 


Fluids and gases at tempera- 
tures ranging from --65 F to 
450 F have absolutely no 
affect on Fluoroflex-T hose 
assemblies. No aging, no de- 
terioration, no leakage. 


assuring 


systems. 


fittings are both leakproof and blow- 
off-proof. 

Resistoflex offers the widest 
range of Teflon hose assemblies, 
preformed configurations, and spe- 
cial combinations of hose and bent 
tubes. Contact us for specific in- 
formation on your application. 

RESISTOFLEX CORPORATION, 
Roseland, N.J.; Western Plant: Bur- 
bank, Calif.; Southwestern Plant: 
Dallas, Tex. 


QTeflen so a DuPont t 


20th year of service to industry 


‘ater 


*84 A405 


hananseee™ 


“. 


~  SSee 


aa 
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De Havilland Delivers CS2Fs 


Initial deliveries were made recently of CS2F-1 Trackers built by de Havilland Aircraft of 


Canada under license from Grumman 


Aircraft Engineering Corp. The 


anti-submarine 


airplanes have Royal Canadian Navy markings. ‘Tooling was begun in May 1954. Delivery 


was on schedule although a strike in 1955 resulted in a four month production interruption. 


T ‘ % 
USAF Contracts 

Following is a list of unclassified con 
tracts for $25,000 and over as released 
by Air Force Contracting Offices 


ROME AIR FORCE 

Force Base, New York 
Eastman Kodak ¢ 

Rochester 4 N 

type 1B, class L, 5¢ »] film 


photo 


DEPOT, Griffiss Air 


hemicals for erial olor 
ViIIb 


56-4499Q), $583 


film 0” i”, typ class 
pke., (RFP 30-¢ 
Kome Cable Corp., Ridge St., Ron 
wire ele standard O0000AWG in A/W 
MIL-¢ 756B, 36000 NX fee (IFB 30-635 
oft ISEB), S$29844 
Bendix Aviation Corp., Lendix Rad 
Di on, East p Road, Towson, Md 
AN/CPN-18A_ rad: et ench mock-u 
i ea (RFP > 56-4559Q) S416085 
AIR FORCE MISSILE TEST CENTER, 
Patrick Air Force Base, (ARDC), Fla. 
Cubic Corporation, 2541 Canon Street 
6, Calif fabrication of three 
of COTAR direction 
e measuring equipments and installa 
type vans, (P. R. no. FP-1 
bs 6391 


Corp., 7601 Northwest 


vase line sets 


Or n trailer 
54) : 


(56 je 
Electronic 


)-454 
Milgo 
7th Ave Miami 47, Fla., code 
14 ea (P. R. no. FP-(56)-47) 

Century Electronics Co., 34 Oleander 
P. O. Box 648, Coca, Fla., recorder sy 
model 1122, 14 ea (P. R. nos, FP-1(5 
47 FP-1(56)-476), $42532 

Mitchell Camera Corp., 666 West Hary 
St., Glendale 4, Calif motor, 2900-535550 
13 ea Camera 900-NL120380-6 13 ea 
cast 900-NL121397-5 13 ea 
NL121416, 1 ea CASE 2900-NL121418, 1 
ea magazine 2900-NL511114-5 52 ea 
magazine, 5 


generators 


$51388 


case, 2900 


2900-NL51114-75 52 ea 
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notor, 2900-NL527! : 
LODII-LP56-276, 10D-II-LP- 
Bell & Howell Co., 
$5, Il blower 
NL1019 


£ head 
vic head 

no, 10D-I1-LP- 
nith Aireraft, 


se 
Ss I’. O. Box 


( 
ome 2 ea (P 

108 

Mitchell Camera Corp., 666 We 
ndale 4, Calif lf 
Lecessori¢ iS ea we 


8448 


st Cale 


85). $ 
Applied Science Corp., 
744, Princeton N J t 
NL531530 ea., preamplifier 1760-NL695 
666-56, 4 ea., preamplifier, 1760-NL69866-58 
2 ea (P. RR. nos \F 16M-IV1ILP-21291 
\F 16M-IV-LP-56-21292), $47060 

Electronic Engineering Company of Cali- 
fornia, 180 So. Alvarado St Lo Angeles 
§ Calif... CZR timing units and auxiliary 
equipment 10) i (iP. R o FP-105 
74) SHOT 

Electronics Associates, Inec., 

computers servo mode 


(1 R. no. FP-1(56)-444), $16 


DEPARTMENT OF THE 
Headquarters Ut. 8 Air Foree, Air Force 
Academy Construction Agency, P. O. Box 
1670, Colorado Springs, Colo 

Boeing Airplane Company, Wichita 


AIK FORCE, 


Kan 
rainers and engineering hanges (PR PA- 
10556 and PH-669550), $501728 

dack & 
tarters Asc direct 
AN41I6RSB, 306 ea 


Heintz, Ine... Cleveland Ohio 
ranking P/N 
(PR PE-67 2 & 


Scott 


DUAL-PURPOSE 


Portable Airline Oxygen 


with the new 


OTTORAM 


FACE MASK 





ite 


FOR 
CREW 


ae 


FOR PASSENGERS 


Preferred By 


WORLD'S 
MAJOR AIRLINES! 


@ This double-use oxygen unit 








provides complete smoke and 
fume protection for crew through 
demand regulator operation. Pro- 
vides constant flow for passen- 
less 


gers. Weighs less takes 


space. Used by all major airlines, 
Now available with the Scott- 
oramic Face Mask as pictured 
above. It provides unlimited 
vision. Can be donned quickly 
and easily with one hand. Com- 
fortable to wear for long periods 
of time — even over glasses. The 
Scottoramic Mask is available for 
use with or without microphone 
installation for portable or fixed 


systems. 


Write for complete information 
on model 5600 today ! 


net ir, 


pisoti 


SCOTT 
AVIATION CORP. 


275 Erne Street 
Export: Southern Oxya 
West 57th Street New Y 


Loncoster, New York 
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(Advertisement) 


OC raj" 


Valve Ta 


FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES = 


a 


ow" 


Bill Moore looks more like a Hollywood leading man than an 
engineer, but a glance at his desk tells the true story. 

It’s littered with paper and each sheet is filled with geometric 
figures, arrows, mathematical calculations and terse, printed 


explanations. 


In the desk drawers various sets of small assembly tools lie 
ready for use, for Bill not only dreams up new valves, he puts 
them together once the components for a pilot model are de- 


livered. 


Whittaker’s assistant to the Vice President of Engineering, 
and one of the real veterans of the company, Moore, at 44, has 
more hair than any two men his age and it’s slightly streaked 
with silver in the thespian manner. 


But Bill’s no actor. He's as straight- 
forward as they come. And he lives and 
breathes valve design. 

A native of Oak 
Park, Ill., he at- 
tended Marquette 
University for two 
and a half years, 
completing the 
basic engineering 
course before the 
depression ended 
his formal train- 





Assistant to the 
ing. Vice President of 


Interested in Engineering 
sailing since boyhood, he and a friend 
went into boat design and building 
where he applied his engineering 
knowledge to the production of a series 
of small sail craft and worked up 
eventually to a 30-foot auxiliary. 

But the depression worsened and Bill 
found it expedient to find work as a 
draftsman for Allis Chalmers at $12 
a week. Three years later he left to go 
with International Harvester where he 
was employed as a design engineer 
until he joined Lockheed in 1940. 

His talent was quickly recognized 
and he was assigned to design work on 
Constellation controls. Sometime dur- 
ing the three years Bill was with Lock- 
heed he met Bob Whittaker who was 
then just starting the Whittaker Co. 
and Moore agreed to help out by doing 
valve design for the fledgling concern 
on a contract basis in his spare time. 

Then, in 1943, he decided to cast his 
lot with the little valve company and 
went to work for Bob in “Plant No. 1,” 
a former real estate office where he de- 
signed units for production in nearby 
“Plant No. 2,” a converted garage. 

Bill’s work today is the design of 
new valves and he’s a genius at it, 
utilizing abstract principles that 
many times are clear to no one but 
himself in the beginning. Only rarely 
does he work from specifications. 

His procedure is to come up with an 
original idea for a unit that can be of 
value to Whittaker because it is of 
value to the industry. 

With the basic idea in mind, he 








starts filling innumerable sheets of 
paper with figures and free-hand 
sketches, modifying the concept, refin- 
ing it, working the unit together. 

Bill doesn’t work on the trial-and- 
error “breadboard” prototype prin- 
ciple. Instead, to save time and 
money, he fights the whole idea out 
on paper to the point where he can 
deliver accurate diagrams (although 
far from formal draftsmanship) 
and precise tolerances to experi- 
mental production. 

Then, when the components are 
finished — and they may well include 
a special Moore-devised actuator 
they're delivered to Bill and he does the 
initial assembly work. 

Once he’s satisfied with a unit it goes 
to qualification test after which Bill 
turns it over for cost analysis and pro 
duction engineering. 

Primarily, Bill evolves pneumatic 
and fuel valves and actuators, although 
his experience is so extensive he now 
and then comes up with developments in 
other fields — even outside his work for 
Whittaker. He has designed an electric- 
powered catamaran and he’s now up to 
his ears in a Three-D project 

In addition to new designs, Bill's 
specialty is small packages and he 
prefers to strengthen weak points and 
keep the envelope small rather than 
start out over-strength and be saddled 
with an unnecessarily large package 

He works with specialists, of course, 
such as metallurgists, but they'll tell 
you it’s surprising how much Bill 
knows of their special fields 

And he studiously follows all de- 
velopments in metals, synthetics, etc., 
looking for anything that can help in 
the creation of new, smaller. more 
efficient valves or the improvement of 
designs already in production 

“It’s rougher to come up with new 
ideas today,” he says. “In the past you 
could sort them out and pick the one 
you wanted to work on, but no more!” 

Bill’s record speaks for itself — 
hundreds of ideas turned into metal 
with many more coming. 








MIPR R56-8412-TCSMC-03-C), $66747 
Radio Corporation of America, Mneineer- 
ng Product Division, Camden, N 


ceiver-transmitter RT—128A/ARC-21 x0 
ea., power supply PP-298/ARC-21, 1081 ea., 
radio set control C-451A/ARC-21, 838 ea 
(PR-670764), $6333985 





Fairchild Camera & Instrument Corp., 
Robbins Lane Long Island, N. Y 
ontrol, operating navy type C2R-1A 200 
ea., publications, (MIPR 56-2414-142-AER), 
$38414. 


Syosset 


Boeing Airplane Company, Wichita, 
Kansas, phase V ECM capsules and stat 
test apsule for RE-47E airplanes 50 ea 
(PR PA210556, PH236564, PH 20517 & 
PHE 205193) $6937999 

Boeing Airplane Company, Wichita, 
Kans., trainers (PR PH-143341), $33562 

Boeing Airplane Company, Wichita, 
Kans 19 KVA alternator ind onstant 
peed drive trainers 16 ea (PR PH- 
5174), $405543 


MeDonnell Aireraft Corporation, lam- 
vert Field, St. Louis, Mo., mise engineering 
changes and flight simulator requirements 
for F/RF-101A a/c (PR PH-636239 and 
P’A-226847), $369307 

Boeing Airplane Company, Seattle 14, 
Wash extension of flight test program 
KC-135 aircraft program (PR PH-143468), 
$4453365. 

The Glenn L 

ore Marvland 
ment owned armament and special weapons 


Martin Company, [alti- 
modification of govern- 




















trainers (B-57R-2 B-57B-3, and B-57BR-4) 
versions 3 ea (OR PH 709632), $40458 

The Glenn L. Martin Company, | - 
ore Ma B-57E aircraft rudder boost 
system trainers 2 ea (PR PH-564612), 
SeRxT50 

Link Aviation, Incorporated, Pingham- 
tor _ 2 aircraft tare ind reel on- 
trel system trainers for B-57 MTU's 2 ea 
(PR 671178), $474847 

North American Aviation, Ine., Los 
Angeles International Airport, Los Angeles 
5, Calif ships sets of F-86-K airplane 
arts, component and equipment 4 ea 
(PR 671792) s4000000 

North American Aviation, Ine., Los 
Angeles International Airport, Los Angele 
15 Calif modification oft F-100-1 ind 
F-100-2 (PR PH-235915), $416118 

Burton Kodgers Technical Trai 
Ine., Cincinnati Ohio, cor 
trainer for T-S3A aircraft 

irt maint data, to be ised on training 
devices, (PR PH-235960), $842713. 

Aero Design and Engineering Company, 
I’. O. Box 118, Bethany, Okla., L-36C 
janes, spare parts, ground handling equip 
ment, spare engines and data 4 ea (MIPR 
2-56-614-TC and amendment #1, 2, and 
) $452256 

Remler Company, 2101 Pryant street 
San Francisco, Calif., radar and microwave 
vanel sets for console OA-650/GSQ-T2 
iltrasoni ircuit inel ets for console 
OA-650/G8Q T? seynchro sanel sets for 


OA-650/GS8SQ-T?2 (PR 00-217136 


nsole 


and 990543233) SERIGOR 


rROCUREMENT 
Development 


SAN ANTONIO R&p 
OFFICE, Air Research and 
Command, P. 0. Box 63, San Antonio, Tex. 
The Regents of the University of Califor- 

fe stud 


Calif.. research 


nia, Los Angel 


ariables in problem-solvir ind trouble 
ooting ntract \F 41(657)- ) b, 
749 
Institute of Andean Biology, Lima, T’eru, 
research and reports on mechanisms of 
! i acclimatization (contract \F18- 
#00)-174). job, $75453. 
General Motors Corp., AC & | Plug 
Flint, Mich., plug, spark, AC, 4708-LA 
(PR O38H-R-56-8912 and R-56-S8912 res 
Mict), 37340 ea, $72813 
Mid-State Construction Co., I’. O. Box 
06 Dallas, Tex installation of fixed 
radio and radar facilitie it TM-186, I’yvote, 
Tex. (IFB 41-608-56-244), job, $3568 
SACRAMENTO AIR MATERIEL AREA, 
MeClellan Air Foree Base, Calif. 
Whirlpool-Seeger Corp., St. l’aul Divi yn, 
St. Paul 6, Minn PUN 619-161-48329-51 
fir ’ v FR6 A/C 10 ea P/N 5619-176! 


»619-191-48 


8307011, post, 450 ea, P/N 


£ 
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fin ass 6 ea, (PR 966). $5566 W KIGHT-PATTERSON ALK FORCH N. Y., 4606-A 


Consolidated Diesel Electric Corp., id BASE, Ohio ¢ t nst t ; t t 
ow & Canal St., Stamford, Conn., P/N 8211 Helldoerfer-Castellini, 414 W ! St nstructior Hoe i PR 
110 wheel ea P/N 8211-293-0650 Daytor oO} nstructior f a‘ r 1 S7 t $2668 
nterconnectinge box 0 ea. P/N 8211-29 t il laboratory ibstation I \ a B John Mohr & Sons \ ae 
3 xX ASS) ea, applicable MD gen- (IF B 601-56-605), je $291069 > Oi 6th 
erator ets, (PR 41). $103480 A. 4d. Bayer Co oo | Ss nA 
Angeis s, Cal nstallation f teria t r I 
MEMPHIS AIK FORCE DEPOT, Mallory handling yste Bldg 8, Area ‘( IFB 6-4 ) 147448 
Air Force Station, Memphis 2, Tenn 33-601 6-646), job, $13814 FluidDyne Engineering Corp 
Industrial Metal Protectives, Ine., 401 St Minneapolis M 
Hor tead Ave 1) t Ohio oatir ARNOLD ENGINEERING DEVELOP- I 
IF 10-604-56 S000 ga $64000 MENT CENTER, Tullahoma, Tenn r neer I 
General Motors Corp., New Departure Hooker Electrochemical Co., Buff \ j », 10 ea, $458 
D ie tol Cont bearings IFB 40 it 47th St Niagara Falls, N. ¥ t hlor Otis Elevator Co 
604 t j é : 65 ethylene tabilized lecreasing pe MI | ver ' Sf ‘ N y 
Stewart-Warner Corp., 1826 Diverse r-7' IFB 10-6§600-56-9) - t fit kit PR 
vay t atir init $13619 j ‘ P t 
1 604-5 3S ea, $6757¢ 
Columbia Aireraft Service, Bloomsbure OGDEN AIR MATERIEI AREA, Hill Air TOPEKA AIR FORCE STATION Topeka 
Mur pal Airport, | ! burs I’a engine Force Base, Utah Kan 
ove REQ $0-604-56-14487 é Houdale Industries, Inc., Puffa Hi ra Aluminum Co of America 
$424 l sior ij KE. Delava Ave Duffa I W t 


PURCHASING AND CONTRACTING OF- ~ . — — 

rict Stewart Air Force Base, Tenn 
Harold 8S. Smith & Son S31 Colun u 
W Va ! 


Sho 





GENTILE AIK FORCE STATION, Dayton 
10, Ohio, Dayton Air Force Base 


Amphenel Electronics Corp 8 
\ ! t 
tru ys M H 
\ ol 
é d ! 
1] I f \ \ 
f REI 
Aero Precision Industries 
»b ? ‘> ‘ 1 
nna 
Cook Electric Company S 
l ‘ 
5 1 as &27489 


SSKRD BOMBARDMENT WING (Tf), Castle 
Air Foree Base, Calif 


Stolte, Ine., j ‘ lal 

< —- ‘ 
( 6) A 

A} 1(604 V¢ : 

Ted Bernard \ S Mer 
‘ tr tier 

‘ ‘ f \ Re 

‘ t t Al ace ‘) 7 £°49 


EGLIN AIR FORCE BASE, Fla 
Sherman Fairchild and Associates, Ine 


’ } r | 
} (Py 8-56-96 
‘ ¢ f t¢ ) é te ‘ 8 
Gulf Power Co ba N I x St 
Pe Fla., ele r er e for n 
} . \ir |} | Se Fla Ly 
< | i Al S(¢ 1 


KWH, $61459 


HOLLOMAN AIR DEVELOPMENT CEN- 
TER Holloman AFB, N M 





Cook Electric Co ® Southport A 
Ct} ZO i, I lat ndling equi 
irge wal it t here 
(A 4(600)-747) S44 
irthur Db. Little, Inc., [0 Memorial Dr 
ridge Ma tu ind developmer 
of | horu ind hyd en eroxide s 


ul tracking aid, (AF 29(600)-908) fz s (¥7 . ? 
$4 | Seasons Gree CNY) flOM Ryan 


Holmes and Narver, Ine., 828 Fibueru 
if t 


re ee See She ene. Wee To our friends everywhere, we use this means to 
Cook Electric Co., 00 Southport Ave extend sincerest wishes for a happy holiday season. 
me ya PPh ase erg tee ty bse yee cae a Pe This year again, Ryan is following the plan it initiated 
29(600)-903), $164 last year of donating funds normally spent for 
, beens gyre A oe a . ord , ~ Christmas cards to help support the excellent work of 
1(600)-923). $175779. the relief societies of the Air Force, Army and Navy 


Pen W. Heflin, P ©. Box 807, Artesia 
N. Mex., shelter for high altitude test RYAN AERONAUTICAL COMPANY SAN DIEGO, CALIFORNIA 


chambe (AF 29(600)-994), $44665. 
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The 3245th 


C-130 on Soft Terrain 


Lockheed C-130 jumps off soft terrain test field at Eglin Air Force Base, Fla., kicking up dust with its 15-ft. turboprops. 
lest Group, USAF Operational Test Center, put 62-ton airplane through paces on unpaved runways. C-130 has four 20.00-20 tandem 
Forward tires plough and compact the ground, making smoother 


tires of relatively low pressure to give more float over soft ground. 


Carbide and Chemical Co., \ aytor 
vide ind Carbon pe MIL-R-610¢ 
nd sup 


14-604-56- Carbon 
J ba Unior (a 
New York N.Y 


path for rear wheels. 
Vision 

am Corp. 30 East 42nd St. Ne ’ 

thvl alcohol, 400 0 el. $10TR625 (IF STD dwe AM 

RI t 

» Ene., 4t Cannon Electric 

Ang l 


(IFB 


S50R89 
Louisville 
> Ib $81363, ‘ 

14-604-56-329). 


Kinner Construction Co 
ka, Kan 


729) 
Keynolds 
luminum 
(IFB 14-604- 
Breeze Corps., 


Metals Co., 
alloy sheet 91625 
96-812) 
Inc., 700 Libert Ave Gieo 
i Nd clamp 18200 ea $25728 ind N. Lane Street I 
RFP 14-604-56-5238) atior f electronic P 1 er 
Carbide and Carbon Chemical Co., a Li $129648, (IFB 1 
nion Carbide and Carbon Cor} 
St New York, N.Y 
l RT IFB 14-604-5¢6 
Cutler-Hammer, 


AIK FORCE DEPOT, Gentile 
Dayton 10, Ohio Uh 
t Er The Enterprise 


Station, 
Ine., 


DAYTON 


thvlene 
Air Force 


sion oft 


[ 
0 KE 42nd 


l 


glyce 


WE ARE PLEASED TO ANNOUNCE THE FORMATION OF 


Bet rmaOoCreEatlt 


An engineering organization devoted to the design and development of ad- 


vanced high speed turbomachinery in the fields of aircraft, missile, and 


nuclear propulsion systems, including:— 


TURBOPUMPS - TURBINE COMPONENTS 
HIGH SUCTION SPECIFIC SPEED PUMPS 
AUXILIARY POWER UNITS 


PUMPS BEARINGS SEALS 
for 


Liquid Metals 


Rocket Oxidizers Fuels 


Cryogenic Fluids 


492 EAST UNION STREET ° PASADENA, CALIFORNIA ° RYan 1-5253 
DESIGNERS AND MANUFACTURERS OF HIGH SPEED TURBOMACHINERY FOR AIRCRAFT AND MISSILE SYSTEMS 
Division of California Duplicating Corporation 
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Columbiana Ohio rfacer woodworking 
ederal spec. 00-S-S811 type 1, class B, 15 
ea, commercial data in a/w table IV, photos 
for above in a/w exhibit “A”, 3. sets 
(IFB 33-604-56-244 and amdt #1), $928%5 
DeWalt, Ine., Lancaster Pa saw radial 
‘ irm, woodworking in a/w fed. spe 
Il é A, size 14 « 
r brake 
arbor shall 
shaft 
yoodworking in a/w 
dtd 5 Jan 54, type 
16-L. with electronic 
(IFB 604 56-244 & 
amendment 231) $11431% 
Press Wireless Laboratories, Ine., 
I I’) West Newton 65 Mas 
der TS-453/1 in a/w sy 
(USAF) dtd I 5 
ind mechani 


1 


) l 
Struthers-Dunn, Ine., Lan 
J r iy PST Struthers 
type CAO Jw 
M74 8 Oo « (REP 
THOORO 
Collins Radio Co., 
hia t tte 
(RFP 
The Parks Woodworking Machine Co., 1501 
Knowlton Street, Cincinnat Ohio 
dworking floor mounted 
iv 86 « (REP 
) SHOnIE 
Waltham Horological Corp., ‘ 
I Mass onnector-plug UG-t 
i MS 5168 dtd 17 Apr 
ea (IF B 33-604-56-250), $ of 
Frebank Co., 6441 San Fernando Rd., Glen 
dale 1, Calif witch-pressure SPST free- 
bank P/N 1050-4A spec no SRF -38734 
100 ea. switch-press SPST freebank P/N 
m0-2A 200 ea (RFP }-6§604-56-2991) 
Sho ; 
Radio Corp. of America, Defense Electron 
Products, Front and Cooper Sts., Camden 
N. J., microphone dynamic, 30000 ea., (call 
rh 1) S280000 
Sperry Gy roscoppe Co., Division of the 
Sperry-Rand Corp Great Neck N y 
ter of coil RF, in 
and capacitor iss) var quanities (ci 


llators, terminal assy 


16-10) 25523 

Industrial Instruments, Inec., 89 Cor 

Rd., Cedar Grove, N. J., test sets insulation 
eakdown 273 ea maintenance spare 
rts for above, PR. 688813, $3952 

Bruno-New York 

ith Street, New York 1, N. Y multimeter 

AN/PSM-6, 12 ea, adapter-test contractor 
N 56-2072, 3000 ea $42719. 


520 
Industries Corp., 460 W 
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Eastern Plans Miami 

’ ‘ 

Hydrant Fuel System 

astern Air Lines’ piston and jet 
urcraft will be fueled at Miami by a 
$1,250,000 hydrant fueling system 
capable of pumping 11,000 gpm. to 22 
urcraft loading positions. Construc 
tion of the fueling system, which for 
the most part will be underground, is 
scheduled to begin in early 1957 under 
1 contract between Eastern and Orange 
State Oil Company 

Ihe svstem will consist of unde 
ground pipe lines from a 5,000,000 gal 
storage area, underground hydrant 
valve pits at each loading position, and 
self-propelled hydrant carts carrying 
hose, gages and filters. 

Both wings of an aircraft can be 
fueled at once. 

Eleven DC-8s can be handled at 
the same time with the system, requir 
ing only nine minutes for the whole 
operation, Eastern says. 
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.. . CESSNA MODEL 


620, WORLD'S PIONEER 


PRESSURIZED FOUR-ENGINE EXECUTIVE TRANSPORT 


Two organizations long noted 
for their contributions to fly- 
ing have joined hands to 
achieve another major avi- 
ation ‘‘first,’’ Cessna’s Model 
620, now flying. . . . The 
Cessna Model 620, world 
pioneer of its type—first pres- 
surized four-engine airplane 
built forthe corporate market 
—unites several qualities 
which users of executive air- 
craft have long desired. Its 
four Continental Red Seal 
GSO0526-A engines provide 
four-engine safety, with the 
important plus of Conti- 


nental dependability, econ- 
omy and service backing. It 
is pressurized for altitudes 
up to its four-engine service 
ceiling of 27,500 feet, and 
air-conditioned for comfort 
aloft and on the ground.... 
Flights climaxing three years’ 
work on this advanced air- 
plane have fully borne out 
its builders’ highest expec- 
tations. The Cessna 620 now 
takes its place as the latest 
on the long roster of fine 
utility aircraft using depend- 
able Continental power. 
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Photo at far left hows a 
typical conference scene as 
an airlines representative 
takes the microphone to 
ask a question. At right, 
Richard Teasel, Cham- 
pion’s Director of Researct 
vith microphor é peal 


for Champion. 


Champion’s 

R. K. Christie 
left), Vice 
President for 
Engineering 
and Research, 
and Larry 
Lentz (center), 
discuss series of 
special reports 
that noted 
aviation expert 
and writer 
Herbert O. 
Fisher (right) 
will do for the 


ae C 87 different organizations from nine nations were repre- 
Spar ug VO. sented at the three-day conference, the twelfth annual 
ignition meeting sponsored by Champion. 





Even during the 
midmorning and 
midafternoon 
refreshment breaks, 
the conversation was 
shop talk as the 
participants made 
the most of this 
unusual opportunity 
to exchange ideas 


and experiences. 
Two tape recorders transcribed the questions 


and answers into a complete report containing 
a wealth of ignition information that can help 
olve your ignition problems. 


Benefits Every Area of Aviation 





Sponsored by Champion Spark Plug Company, 
Toledo conference brings together outstanding 
ignition experts from 9 nations 


ORGANIZATIONS 
REPRESENTED 











For three days in October a group information on all phases of air- 


Aeronaves de Mexico 
Air Associates, Inc., Chicago 
Air-France 
Air Transport Association 
Allegheny Airlines 
Allison Division—GMC 
American Airlines 
American Aviation 
American Bosch 
AP Parts Company 
Bristol Aero Engines 
anadian Pacific 
anadian Pratt & Whitney 
apital Airlines 
Champion Spark Plug Company 
hampion Spark Plug Company 
Canada 
CIA Mexicana de Aviacion 
Operative Industries 
ntinental Airlines 
ntinental Engineering 
Delta Airlines 
)u Pont 
itham Aircraft 
Eastern Airline 
Esso Research 
Esso Standard Oi 
Ethy! Corporation 
Flying’’ Magazine 
Flying Tiger Lines 
Frontier Airlines 
Ford Motor Company 
Ford Motor Company, AED 
General Aircraft—Detroit 
General Laboratory Assoc 
Gulf Oil Corporation— 
Pittsburgh 


of aviation authorities, represent- 
ing one of the greatest concentra- 
tions of aircraft ignition knowledge 
and experience ever assembled, 
met in Toledo and freely exchanged 
hard-won technical information. 


This was the 1956 Aircraft 
Spark Plug and Ignition Confer- 
ence, sponsored by the Champion 
Spark Plug Company to provide 


a forum for the interchange of 


craft ignition—for the benefit of 
everyone in aviation. 


The sessions were recorded word 
for word, and a complete tran- 
script of every question and 
answer will soon reach Champion 
representatives and distributors. 
If you have an ignition problem, 
chances are they have the solution. 


Why not ask them? 


Hallett Mfg. Company 

Imperial Oil Company 
imperial Oil Company 
Interavia’ 

KLM 

Lake Central Airlines 
LaDriere Studio 

Lockheed Aircraft Corp 
Lockheed Aircraft Service 
Mohawk Airlines 
National Airlines—Miami 
North Central Airlines 
Northeast Airlines 
Northwest Airlines 
Orenda Engines 

Ozark Airlines 

Packard Electric 

Pan American Airways 
Phillips Petroleum Company 


Piedmont Airlines 
Port of New York Authority 
Pratt & Whitney Aircraft 


Royal Canadian Air Force 
(RCAF)—Ottawa 


Royal Canadian Navy 


Scandinavian Airlines System (SAS) 


Scintilla Div. of Bendix 
Scott Aviation Corporation 
Sensenich Corporation 
Shell Oil Company 


Shell Oil Company— 
Wood River Research 


Sidney F. Mashbir Company 
Sinclair Research 

Socony Oil Company 

South African Airways 
Southern Airways 

Sperry Gyroscope 

Standard Aircraft Equip., Inc 


tandard Oil Company 
standard Product 

Texas Company 

Trans Canada Airlines 

Trans World Airline 

United Air Lines—San Frar 

Vapor Blast Mfg. Co 

Westinghouse 

Wright Aero. Div. of Curtis Wright 
and 

Representative fi the U 

Army Ordnance Corps, the 
).S. Marine ( rps, the U.S 
Navy Bureau of Aeronautic 

the U.S. Air Force the Civ 
Aeronautics Bureau, and the 
ivil Aeronautics Admini 

tration 


World's favorite _ 


CHAM PION 
LL 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, SPARK PLUGS 
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ASTRAMATIC, new system automatically tests avionic components, sorts them according 
to value, records its findings, then plots them up in bar-graph (histogram) form. 


New Test System May Aid Avionics 


Firms Meet New Reliability Criteria 
By Philip J. Klass 


New York—Astramatic, a new 
matic system for production-line test- 
ing, sorting, data recording and quality 
control analysis of avionic components, 
can speed such operations by a factor 
of 10 to 20. 

Ihe new svstem could aid 
equipment manufacturers in 
the new stiff reliability 
the Defens¢ Department plans to in 
clude in future avionic production con 
tracts (AW Mar. 12, p. 249). 

Astramatic, described here during th« 
recent International Automation FEx- 
position, was developed by Electronix 
Control Systems, Inc., an afhliate of 
Stromberg-Carlson, which is a subsidi- 
ary of General Dynamics Corp 

Che present test axial- 
lead type components (resistors, diodes) 
at a rate of more than 3,600 per hour, 
automatically sort them into as many as 
16 different categories depending upon 
their measured values, ECS says. ‘Test 
results simultaneously are recorded on 
punched tape, then analyzed and plot- 
ted as a 16-interval bar-graph (histo- 
gram) which resembles a distribution 
curve of the batch of components un- 
der test. 

ECS is now developing an auxiliary 


avionk 
mecting 


criteria which 


system can 


72 


auto- 


computer which will automatically cal- 
culate the average and standard devia- 
tion and graphically present such in 
formation, ECS Engineer Eugene Hoo 
reported 

Although the Astramatic system prin- 
ciples can be applied to the processing 
of a variety of different components 
including non-avionic, the present sys 
tem consists of the following 
¢ Component Handler-Sorter. Unit has 
hopper feed that permits bulk loading 
of axial-lead components to minimiz« 
loading time. Device is easily 
to accommodate components with dif 
ferent lengths and 
Components are transported 
into test position, tested, then deposited 


idjusted 


diameters. 
internall: 


body 


§ 
=: > + 
ceed 


COOPER EEE EEE Ee 


FE 





HISTOGRAM shows number of components 
with different values in batch tested. 


KEYBOARD tabulator for use with manual 


testing will record data on tape for plotting 


COMPONENTS dumped into hopper of this 
device are tested and automatically sorted. 


into one of 16 bins according to their 
measured values. 

© Tester-Recorder. This device contro] 
the component test conditions, measure 
resultant voltage on a d.c. digital volt 
meter. Operator-selected range of val 
ues is divided into 16 equal sub-ranges 
corresponding to 16 bins in Component 
Handler-Sorter. The ‘Tester-Recordes 
punches tape after each component i 
tested to record into which of 16 sub 
ranges the particular component valu 
falls. A relay matrix also operates aut 
matically to cause the ( 
Handler-Sorter to deposit tl 


ippropriate bin 


ymponent 
1¢ Com po- 
nent in the 
e Analyzer-Recorder. The punched tapx 
record, when fed into thi 
it to tabulate each of the 
ts in one of 16 registers, 
responding to a different 
value. When the entire tape has been 
read, or at any intermediate point, th« 
operator can cause the recorder to plot 
out a bar-graph (histogram) of the 
batch by pushing a button. The histo 
gram shows how many component 
within the batch fell into each of the 
16 different value sub-ranges 

With conventional manual test pro- 
cedures, where the operator must mak« 
the decisions, record the data, and per 
form the necessary sorting, the process 
takes an average of 20 seconds per com- 
ponent, Hoo says. Astramatic does the 
job in one second. 

lo prepare test data for 
ponents into a form for plotting a histo 
gram, and making the actual plot, may 


devi Cc, Cause 
compo- 
nen each COI 
componcnt 


600 com 
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Now-Chemical Milling of 
Aluminum & Magnesium! 


ars 


<—-* 


Gee 


The exciting new weight-saving process in 
aircraft manufacture...chemical milling 

.has now been successfully applied to 
magnesium parts at USCM. Widely ac- 
cepted by major airframe producers as an 
ideal method of milling aluminum parts, 
the new process has now been proved 
equally effective with magnesium. 

This development opens up still broader 
horizons for aircraft and missile designers. 
It means that the weight of aircraft can be 
reduced up to hundreds of pourtds, with- 
out sacrifice of strength, through chemical 
milling. 

At USCM, both aluminum and mag- 
nesium parts are now being chemically 
milled with precision and economy, on a 
round-the-clock schedule. For complete 
information, write for TECHNICAL 
BROCHURE, or contact our engineering 
department for consultation. 


UNITED STATES CHEMICAL MILLING CORPORATION 





WHAT IS CHEMICAL MILLING? 


It is the controlled removal of metal by chemistry, by 
masking the part to be treated, then immersing it in an 
etching bath for a precision-timed period 


WHERE is chemical milling most widely used? . 
To remove unneeded weight in the production of air- 
craft and missile parts. 


WHEN was chemical milling introduced? ...1t has 
been used on thousands of aircraft parts during the last 
three years. 


WHY is chemical milling an advantage? ... Chemical 
milling handles parts with contours and shapes that are 
impossible with machine milling methods, to extremely 
close tolerances, and offers many other unique benefits 


WHO is the leader in chemical milling? ... The United 
States Chemical Milling Corporation handles a greater 
volume of chemical milling production than any other 
company in the nation. Its new facilities at Manhattan 
Beach now enable USCM to produce an increased vol 
ume of chemical milling work on a subcontract basis 


1700 Rosecrans Avenue, Manhattan Beach 4, California 








Iustration courtesy of 
Vertol Aircraft Corporation and 


Eastern Air Defense Force, U. S. Air Force. 
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rd ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 





Canadian Distributor: Crystal Glass & Plastics, Lid., 
130 Queen's Quay at Jarvis Street, Toronto, Ontario, Canada. 












BOURNS now offers an 
expanded line of 


...7 stock models of 
sub-miniature potentiometers 
to serve many special needs — 
at no extra cost! 


5 


First there’s the 120 Wirewound TRIMPOT, with features common to all 
other BOURNS TRIMPOTS. It's a 25-turn potentiometer, easily adjusted, 
and weighing only 0.1 oz. Rectangular in shape, it fits readily into mini- 
ature electronic circuits. You can mount it individually, or stack it compactly 
with standard screws. Mountings are interchangeable with those on all 


other TRIMPOTS. 


The self-locking shaft holds stable settings under extreme environmental 
conditions. All parts are corrosion resistant. Every unit is inspected 100% 
for guaranteed specifications. Resistances: 10 to 20,000 ohms, with resolu- 


tions as low as 0.2%. 


Now, to give designers greater latitude, BOURNS has developed and is 
manufacturing the following standard models—variations of the Model 120. 


120 TRIMPOT 
— Carbon 
Infinite resolution is pro- 
vided by the carbon ele- 
esistances are 
her, ranging from 
20, ohms to 1 megohm. 


209 TWINPOT 
— Dual Potentiometer 
Two outputs electrically 
independent, and con- 
trolled simultaneously by 
one adjustment. 





130 7RIMPOT 
—Solder Lug 


For wiring direct to the 
instrument, using solder- 
ing iron or dip soldering 
techniques. Usable range 
of 98%. 


160 7RIMPOT 
— High Temperature 


Operates at 175°C. High 
sexe" rating: 0.6 watt at 





132 TRIMR 
— Variable Resistor 


High resistances —up to 
50,000 ohms in a wire 
wound rheostat. 


230 JRIMPOT 

— Humidity-proof 
Completely sealed, unit 
meets MIL-E-5272A Speci- 
fications for humidity. 


Write for literature on the BOURNS TRIMPOT line 


QURNS LABORATORIES 


General Offices: 6135 Magnolia Ave., Riverside, Calif. 
Plants: Riverside, California—Ames, lowa 


take more than an hour, Hoo says 
whereas Astramatic can do the task in 
less than three minutes 

Io provide some of these advantages 
to manufacturers who do not wish to 
invest in fully automatic test equip 
ment, ECS has come up with a Key 
board Classifier. This device, resem 
bling a desk calculator, enables a test 
station operator to record individual 
component test readings on a keyboard, 
which automatically punches a perma 
nent tape record. This tape can then be 
fed into the Analyzer-Recorder for auto 
matic classification and plotting of a 
histogram 

Electronic Control System, Inc. is 
located at 2136 Westwood Blvd. Lo 
Angeles 25, Calif 


NAA Develops TV 
Gunnery Instruction 


\ gunnery instruction monitor has 
been developed by North American 
Aviation’s Columbus Division to enable 
instructors to give corrective advice to 
students immediately when errors are 
made during gunnerv passes 

Known as NAGIM, the svstem usec 
1 closed-loop transistorized television 
circuit. Student pilot’s target and gun 
sight reticle are viewed by a small TV 
camera and seen bv instructor on a 3-in 
scope mounted on the instrument panel 
shroud. Without the svstem, the stu 
dent’s effort had to be a sed after 
viewing gun camera film 

The new svstem weighs less than 50 
lb., can be installed with little effort 


Los Alamos in Line 
For Speed Computor 


\ new super-speed digital computer, 
ipable of operating 100 to 200 times 
faster than any comparable general pur 
pose computer available today, will be 
developed by International Business 
Machines Corp. for installation at the 
Los Alamos Scientific Laboraton 

The new computer, to be called 
STRETCH, will consist of a group of 
inter-connected machines, each per 
forming speci lized functions. One such 
device, called a “bookkeeping com 
puter” will convert data into a useablk 
code before it is introduced into th« 
central computer. This will permit the 
machine’s main arithmetic unit to oper 
ite almost continuously, in contrast to 
present computcrs 

[he machine will be able to accept 
information from several input sources 
simultaneously and act upon it in 
parallel, IBM says. Incoming and out- 
going data will pass through an cle 
tronic multiplex unit which will route it 
to the correct locations 

STRETCH will be able to multipl; 
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Semiconductor Business 


Semiconductor industry business will 
increase 500% in next four years, from 
present $60 million annual figure, ac- 
Aircraft Co. esti 


mates. The figure includes diodes, rec 


cording to Hughes 

tifiers and transistors. Hughes reveals 
that it now produces about 20% of the 
industry's total semiconductor output 
with current sales of about $12 million 
Company also discloses its 1956 sales of 
semiconductors, missiles, fire control and 
other avionic systems will exceed $300 
million, almost 50° above its 1953 
sales. Backlog is over $500 million, HAC 


Says. 








digit numbers at the rate 
per sccond and add tw 
it rate of two million 
\ complex nuclear problem 
p to 100 billion anthmetical 
that might keep an IBM 
busv for six months, can 
olved by the new machine in about 
the MMpanyv savs 

\n interesting sidchght is the 
that IBM plans to use its 704 computer 
inalvze the potential performance 


vy STRETCH m 


mn i ts for it 


} 
mn 


Expansions, Changes 
In Avionics Industry 


electric Products, Inc. will 


nulti-million dollar 


oVivallla 
CSC irch 
Amherst 
Svstems Divi 


development center in 
tor its Electronic 
ictivities now locatcd at 
Buftalo plant 
100,000 


m to housc 


hrm s nearb' 
Construction of the new 
q.-ft. facility will begin carly next vear 
n an IS-acre site near the Buftalo 
Municipal Airport 

Svlvania expects to employ Ipproni 
mately 500 at the new laboratory when 
if goes into operation next year. Com 
panv also will build new 50,000 sq. ft 
ildition to its Electronics 
headquarters plant at Woburn, Mass 
completion next July 
Other recently announced expansions 
wionics industry 


Division 
scheduled for 


ind changes in the 
include 

e General Electric has 
Communication Products Dept. in its 
Industrial Electronics Division to han 
lle GI 
rclav, and other 
tems. New department will be headed 
by Harrison Van Aken, Jr 

e Stavid Engineering, Inc., Plainficld 
N. J., is constructing a new 65,000 sq 
ft. facility, the second phase in_ the 
firm’s planned expansion program. 

e Universal Match Corp., St. Louis 
Mo., has acquired Dynamics Research 
Associates, Seattle, engaged in the d¢ 


formed new 


mobile radio, microwave radio 
communication svs 
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Chonce-Vought Crusader on flight deck of the U.S.S. Forrestal. The Navy 
recently set a new U.S. speed record of 1015 m.p.h. with the Crusader in 


winning the Thompson Trophy event. 


Crusader’s dark tail— 
sign of a bright future 


@ Notice how the fuselage gets 
darker as your eyes look fore to aft? 


The dark area identifies the use of 
titanium for the tail cone that covers 
the jet engine. Titanium is the only 
light metal that can stand the in- 
tense heat. Thus titanium alloy is 
used for the entire tail cone, includ- 
ing outer skin and inner bulkheads 
and support members. The use of 
hundreds of pounds of titanium 
alloy here saves precious weight, 
helps put the Crusader in the over- 
1000-mile-per-hour class. 


With each new or improved aircraft 
design more titanium from Mallory- 


Sharon is used . . . this remarkable 


Inspection of tail cone assembly. By its emphasis 
on consistent titanium quality, Mallory-Sharon 
simplifies work required in fabrication 


metal is a dependable, uniform 
material. For example, Mallory- 
Sharon certifies the uniformity of 
titanium mechanical properties, and 
guarantees optimum machine- 
ability. For quality you can depend 
upon, call Mallory-Sharon for your 
requirements in titanium. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


SHARON 





These MODERN Recirculating Ball Units can help you... 


SOLVE ACTUATION and TORQUE PROBLEMS 


Saginaw b/b Screws guaranteed 90% 


efficient 


— offer 6 major advantages for designers 


Available in custom machined and commercial 
rolled thread types —have been built from 112 


inches to 39) feet long— 


= 


aa? 


Nut glides on steel balls. Like stripes on 
a barber pole, the balls travel toward 
end of nut through spiral “tunnel” 
formed by concave threads in both 
screw and mating nut. 


1 VITAL POWER SAVINGS. With 
guaranteed efficiency of 90%, Sag- 
inow b/b Screws cre up to 5 times as 
efficient as Acme screws, require only 1 
as much torque. This permits much smaller 
motors with far less drain on the electrical 
system. Circuitry is greatly simplified. 


2 SPACE/WEIGHT REDUCTION. Sog- 
inaw b/b Screws permit use of smolier 
motors and geor boxes; eliminate pumps, 
accumulators and piping required by hy- 
draulics. In addition, Saginaw b/b Screws 
themselves cre smaller ond lighter. Units 
hove been engineered from 112 in. to 
39% ft. in length. 


3 PRECISE POSITIONING. Mochine- 
ground Saginaw b/b Screws offer a 
great advantage over hydraulics or pnev- 
matics because a component can be posi- 
tioned at o predetermined point with 
precision. Tolerances on position ore held 
within .0006 in./ft. of travel. 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS 


¥_ to 10 inches diameter. 


At end of trip, one or more tubular 
guides lead balls diagonally back 
across outside of nut to starting point, 
forming closed circuit through which 
balls recirculate. 


4 TEMPERATURE TOLERANCE. Nor- 
mal operating range is from —75° to 
+275° F., but assemblies have been de- 
signed in selected materials which function 
efficiently as high as +900° F. These units 
cre proctical where hydraulic fluids hove 
lost efficiency or reached their flash point 


LUBRICATION LATITUDE. Even if 

lubrication fails or cannot originally 
be provided because of extreme tempera- 
tures or other problems, Saginaw b/b 
Screws will still operate with remarkable 
efficiency. Saginaw units hove been de- 
signed, built and quolified for operation 
without any lubrication. 


FAIL-SAFE PERFORMANCE. For less 

vulnerable than hydraulics. In addi- 
tion, Saginaw offers three significant ad- 
vantages over other mokes: (1) Gothic 
arch grooves eliminate dirt sensitivity, in- 
crease bail life; (2) yoke deflectors and 
(3) multiple circuits provide added ossur- 
once against operating failure. 


Screws 


$plines 


WORLD’S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


Saginaw b/b Splines average 40 times lower 
friction coefficient than sliding splines 


Transmit or restrain high torque loads far more 
efficiently—have been built from 3 inches to 10 
feet long—% inch to 6 inches in diameter. 


The steel balls recirculate in closed 
circuits formed by mating longitudinal 
raceways spaced around the circum- 
ference of inner and ovter splines. 
Guides return balls. 


The Saginaw b/b Spline radically in- 
creases the effici of tr 

or restraining high torque loads. In- 
stead of sliding against each other, 
surfaces glide on rolling balls. 





This revolutionary new kind of spline utilizes the same basic 
principle pioneered by Saginaw in the ball/bearing screw. 

It permits new engineering designs never before practical— 
literally lets you achieve the “impossible”! In any application 
where column length must change under torque load, the 
Saginaw b/b Spline offers greatly decreased friction, less 
wear, longer life, more dependable operation. It can be 
fitted with integral gears, clutch dogs, bearing and sprocket 
seats or a wide choice of other attachments for use with 
electric, hydraulic or pneumatic units. To convert push-pull to 
rotary motion, helical types are available with very high leads, 
ranging from 20:1 to 100:1. 


SEND TODAY FOR THIS FREE 1957 
ENGINEERING DATA BOOK... 


Saginaw Steering Gear Division 

General Motors Corporation 

b/b Screw and Spline Operation 

Dept. 4B, Saginaw, Michigan 

Please send new engineering data book on Saginaw b/b Screws and 
Splines to: 


NAME 
COMPANY 
ADDRESS 


CITY 





vclopment and production of magnetic 
implifiers, automatic controls and air 
borne instrumentation. The new UM¢ 
livision will be headed bv Alfred ¢ 
Block as general manager and Robert 
G. Bryson, assistant general manager, 
0th of whom have been with DRA 
Inn it was founded 
® Federal Telecommunications Labora- 
tories have opened a branch Commun 
itions Laboratorv in Palo Alto, Calif 
headed by W. S. Chaskin, former man 
ger of carrier development at Lenkurt 
Electric Co. Addi S09 San Antoni 
Road 
@ Milro Controls Co., Park Ridge, N. J 
name of new company formed by 
Milton Rosen, former chief engineer 
if Bart-Messing Corporation’s Rectifier 
Equipment Division New compan 
vill develop ind 
plifier and transistor devices. ( ompan\ 
ddress: Hawthorne Ave 
e Little Falls Alloys, Inc., Paterson 
N. J has added facilities for the flat 


) 
' 
tening and tinning of allov wire. Flat 


produce magnetic am 


vire is available in bervllium copper 
»yhosphor bronze yrass and other al 
oys. Company addr 189 Caldwell 
Ave., Paterson, N. J 
e International Business Machines 
Corp. and University of California at 
Los Angeles have established a West 
ern Data Processing Centcr on the 
UCLA campus as a result of a multi 
million dollar gift by IBM which in 
cludes the use of an IBM 705 com 
puter. New facilitv will be available to 
West Coast industry and also will b« 
used to train students in the use of 
lectronic data processing svstems 
e Sylvania Electric Products, Inc. and 
Corning Glass Works plan to form 
ointly owned company to expand thei 
rescarch, development and production 
ctivities in the atomic energv field 
The new organization, to be called 
Svlvania-Corning Nuclear Corp., will 
tuke over the atomic energy activitic 
f the two companies 
eAce Electronics Associates, Inc., 
Somerville, Mass., maker of precision 
wire-wound potentiometers, has in 
reased its floor space by 25%, the 

nd such expansion within a year 

he following have announced ip 
pointment of new representatives 
e International Electronic Research 
Corp., Burbank, Calif., products will 
x sold by The Don Smith Sales Co 
n Alaska, Washington, Oregon, British 
Columbia, Northern Idaho and West 
rn Montana Sales in the states of 
Colorado, Utah and Wvoming will b« 
handled by The I'red \ P¢ SC Co 
e Avien, Inc., has appointed Brian En 
gineering, Ltd., Montreal, as its sales 
ind enginecring representative mm Can 
ida 
e The Narda Corp., Mineola, N. Y 
has appointed The M. P. Odell C 
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ENGINEERING 
UNLIMITED 


.an establishe 


Convair-Pomon: 


opportunities in the c: 


-d concept at 


1 where your 


ireer of your 


choice are virtually unlimited. Work 


in the finest engineering facility in the 


country at America’s first exclusive 


Guided Missile plant. 


Jitra-modern 


surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 


Los Angeles, the mountains, 


the seashore 


or desert recreation. Here is country 


living near the city at its best: 


Excellent opportunities 


at 


ailable now in 


ELECTRONICS 


DYNAMICS 


AERODYNAMICS 
THERMODYNAMICS 
OPERATIONS RESEARCH 


HYDRAULICS 


MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance 


to Engineers who are accepted. 


Write now enclosing 


a complete resume to: 


CONVAIR 


A DIVISION OF 


GENERAL DYNAMICS 
CORPORATION 


POMONA 


CALIFORNIA 


Employment 
Dept. $-F 














PRATT & WHITNEY 
AIRCRAFT ENGINES 


a 


ESSO AVIATION OIL 








Combined research and development did it! More than twenty years ago, 
these two great companies joined in research and development to produce 
Esso Aviation Oil. The standard of quality then, this oil is still setting 
performance standards in engine lubrication, not only for Pratt & Whitney 
Aircraft, but for many of the world’s major airlines. 


This teamwork is still in effect, producing the new lubricants which set 
performance standards in the jet engines of tomorrow’s transports. 


ESSO STANDARD OIL COMPANY 








Westlake, Ohio, as its exclusive repre- 
sentative in Ohio, Michigan, Western 
Pennsylvania, and parts of West Vir- 
ginia. The new representative has field 
offices in Dayton, Cleveland, Pittsburgh, 
ind Detroit. 

@ The Marion Instrument Co., Man 
chester, N. H., will market its products 
in Southern Indiana, Southern Ohio 
md Kentucky through The Becdle 
Equipment Co., Cincinnati 


aR FILTER CENTER ak 


> Midget Molded Magnetic Memory- 
New type of magnetic computer storage 
clement consisting of molded ferro 
magnetic cores on thin printed circuit 
plates will make it possible to store 
more than a million bits of data in a 
device the size of a shoebox, according 
to Radio Corporation of America which 
developed the technique. The new RCA 
storage element functionally resembles 
the familiar magnetic core matrix, but 
it is far less costly to make because 
"it eliminates the difficult problem 
of threading input-output windings 
through tiny magnetic cores. Read-out 
time is quoted at “‘a few millionths of a 
second.” RCA has constructed a 2,560 
bit memory occupying only two cubic 


nches 


> Lear Shows LABS Tie-In—USAPF’s 
Low Altitude Bombing System (LABS 
which enable fighter-bomber pilot to 
toss bomb during pull-up phase of an 
Immelman mancuver has been tied in 
vith a Lear L-10 autopilot which auto 
matically puts airplane into pre-selected 
maneuver when pilot pushes a button 
Che autopilot-LABS combination. cases 
pilot training and provides more precis« 
bombing, Lear savs. The L-10/LABS 
svstem was evaluated in an F-84F and 
demonstrated during recent USAIT 
Fighter Weapons Meet at Nellis Al 


Base 


> TWA Buys Collins PWI-Trans 
World Airlines has placed orders for 
fleetwide installation of Collins Radio's 
proximity warning indicator (PW1), 
bringing the total on order to ipprox! 
mately 900 


P ATC Transponder Flexibility—The 
Air Trafhe Control Transponder which 
Packard-Bell is designing and will pro 
duce for Radio Corporation of America 
will have provision for generating 64 
reply codes (instead of the 11 now 
iuthorized), and modification to pro 
vide two additional interrogation modes 
“would not be a difficult job,” a com- 
pany spokesman says. The transponder 
also has the capability of spacing its 
reply codes at 1.45 microsecond inter 
vals instead of the presently authorized 
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VIBRATION CONTRO 








VIBRATION 
TO CONTROL 





And where high engine torque is applied to big, broad-bladed 
propellers . . . the combination is one to put any vibration 
isolator to the test, both on performance and durability. 

MB Type 5100 Mounts were designed for just such a pun- 
ishing job. Four of them mount each powerful T-34 turbo- 
prop engine on the YC-97J and YC-121F, properly isolating 
airframe from engine. With up to 1000 trouble-free service 
hours already accumulated in controlling vibration, long 
service life is assured 

Vibration is MB’s major business. Whether you're inter- 
ested in help on vibration control or testing, there are over 
17 years of successful experience ready to serve you. 


manufacturing company 0 2 se 


{ Division of Textron Inc. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION ws 


* 
... TO EXCITE IT ©) _ TO MEASURE IT ‘as 
= a 








Oil's cool on the Vertol H-21 Transport Helicopter 
with HARRISON on the job! 

Fahrenheit’s right every flight . . . with Harrison on board! 
Harrison oil coolers keep vital temperatures in check on 
transmissions and engines . . . allowing ‘copters to 

fly faster, farther and carry heavier payloads than ever before. 
These oil coolers are compact, save weight and space. 

They're specially designed to do the job and do it better. 
You'll find Harrison handling the heat in every line of 
industry and defense . . . from hydraulic presses to 


supersonic jets. That’s because every Harrison 


Harrison oll coolers level heat product is backed by over 46 years’ experience in producing 
for all kinds of aircraft — . < 

from small private planes 
to intercontinental bombers. 


top-quality heat-control equipment. If you have 
a cooling problem, look to Harrison for the answer. 





Watch "WIDE, WIDE WORLD” Sundays on NBC-TV 
Gemtear 
motors | 


TEMPERATURES 


= A ARRISO 


RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N.Y. 














; 


microsecond intervals, which . cil 


; 


would increase the available codes from | m rated at 


64 to 8,192. (AW Nov. 19, p re : : r \lineola, N 


1957 , a ; e Microwave dielectric tester, px 
direct readings of permittivity ind los 


tangent for small samples at fixed spot 


P 'lransistor Conference—I hic 
lransistor and Solid-State Circuits 


Conference will be held at the Uni- ‘ Birk. . 
Philadelphia, ) is? frequencies Three different models 


op 
cover frequency range of 6 to | kn 
Diclectric measurements can be mad 


at tempcratures up to $50 Microcell 


versity of Pennsvlvania, 
leb. 14-15 Conference is sponsored by 
IRE, ATEE, and University of Pennsvl- 
vania. Advance registration forms can 
be obtained by writing F. W. Ander- | Electronics =f Ride 

son, General Electric Co., 3198 Chest- , W.C. 2, England 

nut St., Philadelphia 4, Pa e Frequency meter, Model 802B, cov- 

ers range from 2,350 to 10,500 mc., an ¢@ Tripolar video detector crystal, ‘I'yp¢ 
extension over its predecessor, and in- IN630, operates at temperatures up to 
cludes a digital counter system for 150C over frequency range of 1 to 12.4 








> New  Business—Recent innounce- 
ments of new contracts by avionics con- 
tractors include 

e Ultrasonic Corp., Cambridge, Mass., 
has received multi-million dollar con- 
tract to manufacture “one of the com- 


plex sub-systems for the new B-58 (Hus- 
oy RADAR - SONAR - LORAN 


e Craig Systems, Inc., Danvers, Mass., 
has received a $2.2 million contract for 
uir trafic control equipment and com- A New Area of Edo Achievement 
munications facilitics from the Air Ma 
teric) Command. 
¢ General Precision Laboratory, Inc., Virtually every major ship of the U.S. Navy is equipped 
Pleasantville, N. Y., reports three new with Edo designed and produced electronic equipment. The 
= a oe <i tee o eon EDO UQN deep depth sounder, the first ever to be developed 
“oan ponerse rm a theta for continuous indication of depths up to 6,000 fathoms, is 
$5 million Martin award for svstem de- standard Navy equipment. First-line submarines are equipped 
velopment and manufacture. with Edo underwater detection equipment and other sonar 
e Cook Company, Denver, reports $33,- devices. 
100 contract from the National Bureau 
of Standards facility at Boulder, Colo., In the commercial marine field, Edo products are in wide 
for 60 VHF radio receivers to be used . 

ih cain weiemeion deceit use, as well. Vessels, large and small move safely through fog 
n propag : ber 
Some of the receivers, designed bv NBS, with Edo Radar. Navigate with precise accuracy with Edo 
will be set up in South America direct-reading Loran. Fishing trawlers find fish faster with 
¢ Servo Corp. of America, New Hyde the revolutionary Edo Fishscope. 
Park, N. Y., reports a $143,000 con 
tract from Army Signal Supply Agency, For extremely accurate survey of harbor and channel 








, ? ) F ° ° . 
Laboratory Procurement Office, for dc depths, government agencies and dredging companies use the 
clopment of high accuracy direction ‘ 
finding set, designated AN/TRD-15, 
for usc in r-sca rescue program and 


i navigation aid. Sct is intended to , 
very. short veloped by Edo to fill a requirement not met by existing 


Edo Survey Depth Recorder. 


Each Edo electronic equipment was conceived and de- 
permit direction finding on 
duration transmissions equipment. This same pioneering in electronic development, 
backed by production ability, is now being applied to navi- 


NEW AVIONIC gation systems for aviation—a 


field which Edo has known so 


PRODUCTS well for the past 32 years. 





Microwave Components 


¢ Klystron power supply, Model PC-33, 
provides continuously variable output 
from zero to 30 kv. at currents up to 

imps d.c. with ripple of less than 
).04 Similar unit, Model PC-44, 
provides voltages up to 3 kv. at cur 
rents up to 6 amp. fer bombarded 
cathode applications. Both units oper 


ate from 230 v., 3-phase, 60 cps. Tome) 2-20) -¢ Benes, 


Levinthal Electronic Products, Inc., . 
Redwood City, Calif. Since 1925 COLLEGE POINT, NEW YORK 


EDO LORAN. In wide use on marine 
vessels, one of many Edo designed 
and produced electronic products, 
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-the heats off 





"T his Electronic Reliability Engineer just discovered the IERC way 
to insure his chances of meeting equipment reliability specifications 
and military acceptance schedules. 

Tubes failures (too often and too soon) caused by heat and vibration, 
the major causes of electron tube failures, were his problem. 

With IERC Heat-dissipating Tube Shields, the “heat was off” both 
the suffering tubes and our man with the problem! Tube operating tem- 
peratures were lowered as much as 150°C and tubes are lasting 5 times 
longer. Schedules were met—time and money saved—highest tube 
reliability achieved! 

Suspect and investigate the heat and vibration menace when tube fail- 
ures plague you. Eliminate it with IERC Heat-dissipating Tube Shields 

available in sizes for Miniature, Subminiature, Octal and Power 
types of electron tubes. r’ 


co en py inn terol | (@ 


IERC literature and latest Octal and Power tube shield Technical Bulletin .] available now—FREE! 


International “sk. | 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, Calif. 


, 





kme., providing tangential sensitivity of 
minus 40 dbm. over this entire range 
of frequencies and temperatures. ‘The 
tripolar design provides a second signal 
tcrininal on the coaxial crystal. Svivania 
Klectric Products Inc Electronics 
Div., Woburn, Mas 
¢ K, band variable power divider, ope: 
es over frequency range of 16 to 17 
mec.. has maximum insertion loss of 
than $ db. and maximum input mis 
watch of 1.2. Relative phase of two 
ignals determines whether 
output rms 1 equal o1 


hether entire output is available onh 
t one or the other of the output arms 
Phase shift of incoming signals is a 

omplished by short slot hybrid junc 
tion with adjacent arms, terminated in 
moveable short circuits. Further details 
ire available from manufacturer. Write 
\irtron, Inc., Dept. B, 1103 West 
l:lizabeth Ave., Linden, N. J 


Test Equipment 


e Digital time interval meter, Nlodcl 
250A, for measuring clapsed time b« 
tween two events occuring the range of 
) microseconds to 1 second Optional 
cature includes extension to 10° or 
100,000 seconds. Accuracy is 10 micro 


econds. Short term stability is quoted 
it one part in a million; long term sta 
bility at five parts in one million per 
week. Device is priced at $495. Com- 
puter Measurements Corp., 5528 Vinc 
‘and Ave., North Hollywood, Calif 

e Servo motor dynamometer, Model 
HDE-100, will measure stall, starting 
or running torque of small servo motors 
md can be provided with maximum 
torque scales of 0.5 to 6 oz.-in. Device 
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Electrothoughtomatic! 


Model A, to operate by plugging in any “real gone’’ airline 
interior engineer —to produce airline seats from every whim, 
idea and requirement he can think up! But — until 
such a gimmick as the “Model A” hits the market, 
leading airlines still find it more practical and economical 
to leave airline seat building up to the experts. That’s 
why they place the job with TECO—they still get 
"em the way they dreamed their “very own” airline seats 
should be—and because TECO builds best, too! 


manufactured by TE ¢/0| Inc. 


3210 Winona Avenue + Burbank, California 


TECO builds airline seats ‘round the clock —full-time! Cus- 
tomer satisfaction keeps TECO in business—the best reason 
why you will get the most for your passenger seat dollar! 
Contact TECO’s Engineering Department today about your 
airline seat problems —no obligation, of course! 


IN CANADA: Railway & Power Engineering Corp., Litd., Montreal « mipwest a seattie: George EF 


Harris & Co., Wichita 
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Americas 


airplane 
engine 


ignition 


a firet 


ignition 


1 J ot Transpo t 


BOEING 707 
P&WA J-57 


G. = A. 





“atEON 


GENERAL LABORATORY ASSOCIATES, INC. 


Norwich 


ae Pl ) Ne tothe —— New York 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 
WEST COAST SALES & SERVICE, 3903 Warner Blvd., Burbank, Calif., Victoria 94390 
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employs hysteresis brake to absorb 
motor power and calibrated pendulum 
to measure motor running torque. Maxi 
mum error is quoted at 1‘ \ photo 
clectric cell type of non-loading tach 
generator gives motor speed with a 
curacies of 0.5 or better. Device can 
accommodate servo motors with outpu 
shaft diameters of 0.06 to 0.2 
Magtrol, Inc., Instrument Div., 3 
ginia Place, Buffalo, N. Y 

e Miniature ac. vacuum tube voltmeter, 
Model $D152, designed for panel 
mounting in avionic equipment, report 
edly meets MIL specs. Units measure 
44x44x6} in., operate from 115 v., 
60 or 400 cps., have frequency response 
of 20 to 50.000 cps ind input imped 


5 


INCE 1 megohm. Standard accurac 
is 3 of full scale, but 2% is available 
if desired. ‘Trio Laboratories, Inc., 4025 


Merrick Rd., Seaford, N. Y 


Components & Devices 


@ Electro-mechanical filters, weighing 
only 7 oz. and measuring 14 x 1} x 
33? in. suitable for single sideband 1 
ceiver use, come in Types MFU-250-1 
for 250 ke. upper sideband us¢ 
MIFL-250-1 for lower sideband us« 
Operating temperature range 1 +0 te 
85C. Radio Corp. of America, El 
tronic Products Div., Camden, N. ] 

e Miniature voltage stabilizer tube, 
Type 75Cl, emplovs special uranium 
oxide coating which ensures maximum 
triking voltage is 110 volts in daylight 
o1 darkness. The 75-volt stabilizer tubc 
has regulation of only 9 v. over current 
range of 2 to 60 ma. and the burning 
voltage varies less than 1% per 1,000 
hours, according to manufacturer, Mul 
lard Overseas Ltd. U.S. representativ: 
is: International Electronics Corp., $1 


Spring St., New York 12, N. ¥ 
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WHO is your best bet for jet engine roller bearings? 


HYATT of course! 


YOU'LL FIND THE NAME HYATT on more 
jet engine roller bearings than any other name. 
As America’s largest producer, we've amassed far 


more experience than any other supplier! 


YOU'LL FIND THE NAME HYATT means 
cooperation—we work hand in hand with aircraft 
engineers, developing new bearings and 


applications— breaking old “bearing barriers”! 


YOU'LL FIND THE NAME HYATT will protect 
your production schedules. We've got the tooling 
| and the quality-control systems that enable us to 
Another - contribution : ’ 
produce the highest quality, in quantity, on time. 
to aviation progress 
To break “bearing barriers” in a hurry, call HYATT for help! For size ranges 
and load ratings of HYATT Aircraft Bearings, request Catalog A-56 
from Hyatt Bearings Division, General Motors Corp., Harrison, N. J. 


Watch “WIDE WIDE WORLD" Sundays on NBC-TV 


Hiy-ROLL BEARINGS 
FOR AIRCRAFT IA DUSTRY 
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This Johns-Manville Goetze gasket 
must withstand a tremendous bending 


moment caused by the flexure of the 


Boeing B-52's wings. Combining a core 


of fine steel mesh with an aluminun 


sheath provides strength to resist this 


force and resiliency to keep a tight seal 


Boeing selected this Goetze gasket o 
after exhaustive performance tests 


Johns-Manville Goetze Gaskets 


maintain a tight seal in pneumatic duct system 


Tuts critical sealing problem was solved for 
Boeing with a special gasket, designed and en- 
gineered by J-M Goetze Gasket technicians. 

Problems like this are typical of today’s mod- 
ern aircraft. Temperatures are higher! Pressures 
are greater! Flanges are lighter! Every day, Goetze 
technicians are proving Goetze metal gaskets’ 
ability to meet these exacting demands. Every day 
more designers are turning to Johns-Manville for 
he!p in their sealing problems. 


For more than 60 years, Goetze has pioneered 


the development of metal gaskets. Today, thou- 
sands of precision-made styles and sizes are avail- 
able. Goetze Gasket experts will be glad to help 
you select the one that best meets your needs. Or 
they will custom-design something new, tailor- 
made to your specific requirements. 

Write today for further information on Johns- 
Manville Goetze Gaskets and other J-M products 
for aviation. Ask for Brochure AV-1A. Address 
Johns-Manville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


THERE’S A J-M GASKET FOR EVERY SEALING PROBLEM 
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Aveo to Build New 
Research Center 
Lawrence, Mass.—Avco Manufactur 
ing Corp. will build a $15 millon re 
scarch and development center devoted 
to basic and applied science at Wil 
mington, Mass. Dr. Llovd P. Smith, 
president of Avco Research and Ad 
elopment Division, said the 
will be in operation 


\ inced De 
new center (above 
by mid-1958 
Research and development division 
Avco, organized 14 months ago, 
senth operating in Lawrence and 
the Avco Research Laboratorv in 
verett, Mass. It is concerned largely 
witl svstems for th 


h advanced missilk 
Department of Defense. All of the 


search and development facilities will 
be moved to the new center at Wil 


mington 
The new center, 
will consist of four buildings and pro 
ver 400,000 sq. ft. of floor area 
expects to employ ibout 1,500 


overing 16 acres, 


ms in the new plant 


Certificates of 
Necessity 





Washington—Office of Defense Mo 
bilization has awarded Avco Manufa 
turing Corp.’s Research and Advanced 
Development Division a certificate of 

essity for accelerated tax amortiza 
ion in the 

irch and development facilities. Of 
certified, 75 is allowed 
certincates 


mount of $9,975,950 for 


I 

the amount 

it the rapid 

iW irded 
MeDonnell Aircraft Corp., St. Louis, M 

tar iircraft a | bomb shelter, $594,000 

fied with 100 pe allowed and $1,402,0 

ied with 60 p i wed 

Lockheed Aircraft Corp., Missile Syste 

I> r Van Nuys Calif esearch al 


de ‘ pment $897.61 


ertifie 


Boeing Airplane Co., 
military aircraft, $3,41 
llowed 
Trane Co., LaC 
ete @1 


bo 1 
The 
aircraft pi 
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United Aircraft Corp., 
Aircraft bD or Mas 
nilitar 1 raft engine 

th ¢ t ed nd 

¢ p Liiow 
Douglas Aireraft Co., C 
ilitary aircraft, $3,663,9¢ 
60 pe all ed 

The Virewel Corp., Duffa 

reraft part $40. 001 ertif 
illowed 

Oscar Perry, Seatt 
raft parts, $7,982 
illowed 

Kearfott Co., Little 
iircraft instruments 

pe allowed 

BA H Instrument Co., 
military aircraft part $ 

» pe allowed 

General Motors Corp 
researct and «de 
fied wit 45 pe al 

Aircraft Engineering Products, Ine ( f 

! N J military alr tt part $ ; 


ertified with 70 p illowed 


DYNAMIC 
ALTITUDE 
SIMULATOR 


FOR TEST AND EVALUATION 
OF FLIGHT CONTROL 
EQUIPMENT AND 
INSTRUMENTS 


Simulates actual altitude 
conditions of high performance 
aircraft or missiles in flight 


Range — minus 1,000 to 80,000 ft 
Max rate — 50,000 ft/min 
Max response 10 cps 


Write for Brochure 


COLOR TELEVISION INCORPORATED 


BELMONT 6, CALIFORNIA 


From MOOG... 
Advanced 
Electro- 
Hydraulic 
Servo 
Components 





@ These four-way 
proportional ‘dry 
motor” electro- 
hydraulic servo 
valves feature high 
namic response 
sitivity, linear- 
ty and freliab 
Light-weight and 
mpact, they are 
$0 available in 
custom designed 
versions for special 
or advanced appli- 
cations 


SERVO 
VALVES 





@ This new com- 
ponent provides 
for positioning of 
aircraftcontrol sur 
faces by summing 
mechanical and 
electrical in- 
puts without 
external use 
of mechanical 
ikages. Use of an 
cotirely new con- 
cept offers mprov- 
ed performance 
system simpiitic 
tion and saving of 
space and weight 


DUAL INPUT 
SERVO VALVE 





@ Custom designed 

integrated assem 

blies include actu 

ting cylin der, cle« 

hydraulic servo 

valwe and feed 

back sens 

ing device. Ina 

osed loop, actua- 

tor displacement is 

SERVO a function of input 
ACTUATOR signal 


UNITS 


ne? RA 





MOOG 
VALVE 
co., inc. 


EAST AURORA, N.Y 
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INDENTATION of skirts (left) of four front gores indicate forward motion imparted to the Soviet ‘chute by the blank gore in the rear. 
Istel (right) is landing only a few yards from the X target, part of which can be seen in the lower left of the photo. 


Sky Diving May Revise Armed Forces 


By George L. Christian 


New York—Sky diving—a relatively 
new parachuting technique in this 
country (AW Nov. 19, p. 98)—may 
bring about a major revision of ou 
military reconnaissance capability if 
adopted by the armed forces 

Both the Marine Corps and the Army 
are interested in the new technique 
Marine Reserve Capt. Jacques A. Istel 
gave a sky diving demonstration to 
Marine Corps officers at Quantico, Va 
last month and was summoned to give 
a similar demonstration to Army ofh- 
cials at Fort Bragg, N. C., about mid- 
December. 


Team Captain 


Istel, who captained the team of 
American sky divers at the Interna- 
tional Parachutists Meet at Moscow 
last summer, also demonstrated a 
Russian blank gore steerable chute in 
his exhibitions. (Istel acquired the 
Soviet parachute—the only one in this 
country—during his visit to Moscow). 
He also has a new type triangular 
parachute made in West Germany 
which is reported to be one of the first 
successful ’chutes of that design. He had 
not had a chance to try it out at this 
writing. 
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Aviation Week he has 
that | S 
naissance-by-parachute techniques are 
far behind those of the Russians, long 
great believers in the military potential 
of the parachute. He feels that, by com 
bining the free-falling techniques of 
skv diving with the directional, smooth 
opening and slow landing capabilities 
of the Russian blank gore ‘chute canopy 
design, the U. § modernize its 
reconnaissance-by-parachute methods. 

Of significance is the fact that the 
iccuracy of the new, sky diving tech 
niques is particularly adaptable to the 
new Marine attack concepts of vertical 
envelopment and separation of forces, 
both of which require highly accurate 
reconnaissance reports 

(To date, the Marine Corps has been 
non-comiittal on whether it will adopt 
the sky diving techniques as an official 
project 

(A Marine Corps spokesman in Wash- 
ington told Aviation Week that the 
service is interested in Istel’s skv diving 
techniques since it is interested in any 
means of improving Marine Corps op 
crations. He stated that skv diving al 
lows a parachutist to do a more precise 
job of hitting an objective when jump 
ing from high altitude than if he fell in 
the conventional, uncontrolled manner. 


Istel told 


believe recon 


reason to 


Call 


Ihe Marine officer added that 
in which sky diving may have a poten 
tial are as pathfinder 
work—parachuting 
main attacking forces; and acting as 
underwater demolition teams of the 
future. As he put it, in the last wat 
Marine amphibious operations involved 
landing on the beaches, in the next the 
Marines will go over the beaches 

Istel said the three ingredients which 
sky diving can bring to reconnaissance 


irCas 


such operations 


men in ahead of 


ire secrecy, silence and accuracy 

Current method of parachuting §re- 
connaissance personnel is to fly them to 
destination in such aircraft as a C-119, 
C-123, or possibly a helicopter, and 
drop them from altitudes of 500-1,200 
ft. The method is noisy, slow and only 
fairly accurate. 

Istel envisions bringing the para- 
chutists in at high altitudes—about 
12,000 ft. or more—and dropping them 
from fast flying planes like, perhaps, the 
C-130. Istel said that it is feasible for 
the men to jump from jets, but that 
this would require a lot more planning, 
work and practice than currently has 
been done with sky diving in this 
country. 

By coming in high, the noise of the 
plane is greatly reduced. The para- 
chutists’ plane might even fly in with 
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BACK PACK normally is used, chest pack being held for emergencies. In Istel’s hand (left) is a home made streamer used to detect wind 
drift, made of a wire coat hanger weighted with lead, with crepe paper attached. Altimeter and stopwatch rest on parachute (right). 


Parachuting 


Ince nission OT a 


mouflage the 


silently for a 
minute o1 hus, when the ‘chutes 
open, the planes ar it of earshot 

Th umpers ust \ iving body 
control t hniguc to direct themselves 
towards their target nd to avoid 
getting into uncontrollable and possibly 
fatal evolutions such as tumbling or 


pinning 


Sleeve Used 


(he parachutists open their ‘chutes 
at about S00 ft. Use of a sleeve, which 
is pulled away from the main canopy 
by a pilot parachute, hel 
noise of the ‘chute’s opening 

\fter the parachutist’s mission is ac- 
complished he can be retrieved on the 


s reduce the 


fly by an aerial pick-up svstem such as 
the one developed by All American 
Engineering Co., (AW De 


7 
| Istel estimated that accuracies of 200- 
300 ft. from target could be obtained 
consistently with jumps from 12,000 
ft og ia’ trea Pee 
He emphasized, however, that this 2 aioe eee Te np ~~ 
new sky diving technique does not apply ISTEL’S PARACHUTE opens after a sky dive of almost 6,000 ft. Chute is a Derry type 
to mass drops of troops with two small vents. During the sky dive, Istel guided himself through one full figure eight 
Istel made two jumps for the Marine while on way down. He missed target by 250 ft. 
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AIRCRAFT 4» MISSILE 


POWER VOLTAGE 
ACCURATE TO =+1% 


American Electronics 


8108L Line Voltage Regulator 
gives close regulation 
with varying input and varying load 


Accurate aircraft and missile performance 
demand an accurate power supply. The Model 8108L line 
voltage regulator controls power voltage to within +1% 
with an adjustment range of 110 to 120 volts from no 
load to full load. The miniaturized 8108L is 
tubeless, employs silicon rectifiers and 
is shock and vibration proof. 


Model 810861—Magnetic Amplifier 
A. C. Voltage Regulator 





SPECIFICATIONS 
Voltage Regulation: +1% input 
with following variations Voltage: 103-127 volts 
Input: 103-127 volts—390-410 cps Frequency: 390-410 cps 
Output: No load to full load 1.0 to 0.9 p.f. Output 
63% Recovery: 0.25 seconds Nominal Voltage: 115 volts 
Duty cycle: continuous Number of Phases: 1 
Life Expectancy: 10,000 hours (use 3 units for 3 phase applications) 
Weight: 20 ibs. Adjustment Range: 110-120 voit 
Size: 5”x5 51/64”x6%” Capacity: 150 VA 
Environmental Conditions: Ambient Temperature Power Factor: 1.0 to 0.9 lag 
Maximum: + 160°F Minimum: —65°F Frequency: same as input 


Humidity, Altitude, salt spray, etc. to pertinent Mil Specs. Total Harmonics: 5% rms 


Model 8110A 
Magnetic Amplifier 
Voltage Regulator 
for 5 Kilowatt 

400 cps, 3428 rpm 
inductor alternator 


RELATED AMERICAN ELECTRONICS, INC. UNITS 


Model 8101P 
Magnetic Amplifier 
Regulated 

Power Supply, 
Rated 28 voits 

30 amps, d-c 





Write for information on magnetic amplifier products 


= Electric Machinery a 
Os AMERICAN ELECTRONICS, INC. and Equipment Division 
655 W. Washington Blod., Los Angeles 15, California 


Richmond 9-7671 * TWX: LA 1994 





Corps at Quantico. He said that many 
officers from the ‘Tactics Board and 
Equipment Board were present to 
watch the jumps 

Plane used was a single-engine Ol] 
Cessna observation ship piloted by 


Marine Major R. Goeurley. 
Gusty Weather 


Winds aloft were erratic and blowing 
it about 20 mph. On the ground winds 
were gusty, ranging up to 10 to 20 mph 

The first jump, a sky dive, was made 
with a Derry-tvype ‘chute from an alti 
tude of 6,500 ft. Istel delayed pulling 
the rip cord for 30 seconds, until he 
reached an altitude of about 950 ft 
During the fall, he made a figure cig 
then stabilized himself for the rest 
the free fall. He missed the target 
ibout 250 ft 

The second jump, a jump-and-pull 
leap, was made from 2,500 ft., using the 
Russian blank gore ‘chute. In spite of 
the wind conditions, the ‘chute’s 
maneuverability enabled Istel to land 
within 12 ft. of the target 


OFF THE LINE 





A complete application enginecring 
service aimed at reducing materials 
handling costs is being offered by Lewis 
Shepard Products, Inc. The Watertown, 
Mass., firm manufactures electric fork 
trucks and related equipment. The plan 

designed to help companies who 
handle larg quantifies of materials to 
streamline their operation and to 


ceive expert advice on such matters a 
equipment replacement and procedures 
improvement. 


Jacques Andre Istel & Co (sce page 
90) has been awarded a public rela 


tions account by the basic parachute 


Seventy-five Ton Platen 


This 75-ton platen will house the main 
cylinder of a new 6000-ton capacity hy- 
draulic, no-draft, forging press being built 
by Lake Erie Engineering Corp. for Prex 
Corp., of Franklin Park, Ill. The 30-ft. 
high machine has a bed measuring 60x108 
in., a stroke of 48 in., and weighs 750 tons. 
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“LIFE INSURANCE” The preserva- 


tion of the peace and security of this nation 


depends upon two things: Our diplomatic wis- 


dom in a troubled world, and the power to pro- 
tect ourselves if peaceful negotiation should fail. 


Point 2 is part of our responsibility. This is 
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the Martin-U.S. Air Force TITAN program... 
one of the most advanced and critically impor- 
tant development projects in America today... 
an Inter-Continental Ballistic Missile conceived 
in peace and dedicated to the proposition that no 


aggressor shall ever take the life of this country. 


i) PS Ow 
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New Propjet Global Mobility for 
TACTICAL AIR COMMAND 


ws A HEAVY- 


OUTY HAULER 


'T'sS A PUSH-BUTTON 
CARGO DROPPER 


oe 


T'S A LUIFE-BSAVING 
AIRBORNE AMBULANCE 


AULPUPER TR RR RRRRRRRRARD 


it’s A HIGH-SPEED 
INFANTRY CARRIER 


Bees 
a! 


IT’S A PARATROOPER'S 


SEST FRIEND 


C-130 HERCULES 


Delivered to 18th Ajir 
Force, Ardmore AFB 


Moving anything, any time, any place on earth is the responsi- 
bility of Tactical Air Command’s 18th Air Force. The new 
Lockheed C-130 Hercules—propjet “strongman” of the 
USAF, first assigned to the 463rd Troop Carrier Wing—does 
this job faster, better, at lower cost than any other combat 
carrier now in service. The Hercules is powered by four Allison 


T-56 propjet engines. 


LOCKH EED LOOK TO LOCKHEED FOR LEADERSHIP 


LOCKHEED AIRCRAFT CORPORATION, GEORGIA DIVISION: 
U.S. Air Force Plant No. 6, Marietta; Georgia Nuclear Laboratory, Dawsonville 





industry in the U.S. consisting of 
Pioneer Parachute Co Inc., Man 
chester, Conn.; Switlik Parachute Co., 
Inc., Trenton, N. |.; and Irving Au 
Chute Co., Inc., Lexington, Kv. He 
also has a short duration consultant 
contract with the U. S. Army Quarter 
master Corps 


MB Manufacturing Co., makers of 
vibration isolators for piston and jet 
urcraft engines and vibration generat 
ing Cquipment, have opened a western 
ficld service office Address: 10816 
Washington Blvd., Culver Citv, Calif 


Rubber Pressure Suit 


Full-pressure pilot’s suit developed for 
Navy Bureau of Aeronautics by Arrowhead 
Rubber Co., Long Beach, Calif., is now 
being produced by the company in limited 
quantities for fleet evaluation. A soft rub- 
ber garment, the suit features flexible bel 
lows for joint mobility under pressure. Bel- 
lows are located at the shoulder, elbow, 
knee, thigh and hip. Helmet seals the 
garment completely and the pilot breathes 
oxygen from takeoff. Ventilated under 
garment used with the suit is same as that 
developed for the Navy-Goodrich  full- 
pressure suit (AW Oct. 15, p. 55). Arrow- 
head claims its full-pressure suit is the 
lightest of its type. It is the first full- 
pressure suit to be free-fall parachute 
jumped from an aircraft. 
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Unusual aerodynamic design of the F-104A Starfighter gives 
this slim, razor-winged streak of fighter power the greatest 
combination of speed and flying performance ever built into a 
combat airplane. The high tail is a significant contribution to 
precision control...just as Camloc’s 4002 Series quarter-turn 
fasteners on the F-104A's access panels are a significant con- 
tribution to security in flight and speed of maintenance. 

Camloc quarter-turn fasteners open fast, close fast, hold fast! 


M) 


‘*Specialists 
in fasteners 


for Industry’’ 


FASTENER CORPORATION 


22 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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35 ton bomber 
gets carrier shakedown 


Largest and most powerful aircraft 
ever to operate from a carrier deck, 
the Douglas ASD Skywarrior has now 
completed landing and takeoff tests 
aboard the U.S. S. Forrestal—the 
Navy’s mightiest carrier. Able to de- 
liver the A-bomb, at speeds above 
600 mph, Skywarrior is designed to 
extend our carrier’s striking range be- 
yond any point yet reached. 


U. S. Navy’s atom bomber, 

the Douglas A3D Skywarrior 
Continued advances in naval aircraft are meaning- 
less without skilled fliers at the controls. If you are 
interested in a career as a Naval Aviator, drop a 
card today to Nav. Cad., Washington 25, D.C. 


x 


A 


4 
Depend on DOUGLAS First in Aviation 








Injection Molds for Plastics 


Low cost plastic injection molds in a 
wide range of sizes and materials may 
be run on portable bench-type machine 

illed Asmidar APM 2] Mold ma 
chine is hand operated and economical 
for test and short production runs. It 
has semi-automatic hopper feed and 
patented leak-proof, self-sealing, inter 


changeable cvlinder. Cam lock vise 


holds molds of various sizes and thick- 


nesses 

Ram and vliinder are made of 
heat-treated and chromium plated alloy 
steel for long life and clean operation. 
Sunvic heat controller mounted on side 
of casting is operated by rotary knob 
that has finely divided scale. ‘Thermom- 
eter is held in direct contact with cvl- 
inder by brass collar. Cast aluminum 
body and base is finished in hard stove 
enamel 

Injection pressure is 5,700 psi 

British Marine and Foundary Sup- 
plies Ltd., Dept. PR-14, 80 Shore Rd., 
Port Washington, N. Y. 


Conductive Silicone Rubber 
trically conductive silicone rub- 
superior t onductive organic 
in that it n casily be molded, 

xtruded without chang 
ng electrical properties It is called 

X-1516 Silicone Rubber Compound 

Because of its resistance to temperatures 

to 400F it in | used for such 
pplications as anti-fogging heater pad 
ircraft camera Other possible ap 


itions are shielding for silicone in 


lated wire tatic grounding fucling 


ind industrial pressure rolls capa 
of being electrically heated or of 
dissipating stati Like other silicone 


rubbers X-1516 is thermally stable, in 
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rt, ind resists we ith . oro l ind 
ZO1K It can be produced with clec 
il resistivitv less than 100 ohm-cms 
Silicone Division, Union Carbide and 
Carbon Corporation, 30 E. 42nd St., 


New York ots N. . # 


Gyro Rotor Alloy 


lligh strength, high density all 
ope rotors < illed Mallor 

Gvromet is said t 

higher stability and strength than earlier 


rotor materials. Permissible rotor speeds 


o have considerably 


re 25 higher, permitting gyroscopes 


to be designed to smaller size. Greater 

stability should be useful for inertial 

guidance applications where great pre- 

cision and uniformity are nceded. Gyro 

met is a sintered alloy of tungsten, 

nickel, copper and small amounts of : 

. ad, Fag ere oa Metal Protecting Spray 

OTHCT Mmcin¢es 1s 1 acnsit 0 

16.70 to 17.05 gm/cc. Proportional \luminum alloy test strip coated wit 
clastic limit is 62,000 psi. Modulus of Selinizing Fluid, a silicone resin dis 
clasticitv in tension is 44 x 106 psi. En persion im compatible organic solvent, 


} 
i 


durance limit is 55,000 psi. It is readih | withstood 2,000 hn xposure to 

machined and is available in a variety — salt spray (ASTM-B117-421 OO 

of stock forms and sizes \Ml-l5la) without evid ba 
P. R. Mallory & Co. Inc., Indian- metal attack I luid 

apolis 6, Ind. iir-dried and baked 


wl \) | 


Oil Flow Operation 


Hydraulic test stand that will check out oil flow operation of aircraft valves up to 20 
gpm. and valve pressures up to 3,000 psi, has been added to The Garrett Corp.'s AiResearch 
Aviation Service division. Test equipment enables AiResearch to overhaul hydraulic 
systems in any aircraft up to Convair and DC-7 range. T'wo-position control bench will 
handle two pressure operations or three flow operations simultaneously. Test capabilities 
on hydraulic valves and cylinders include high pressure static test (to 1,000 psi), leakage 
test in cubic centimeters, timing test, return oil pressure test and controlled oil temperature. 
Normal operating range up to 3,000 psi is provided by a three-phase, 40 hp. power pack. 
By using a handpump the test range can be increased to a maximum of 10,000 psi. ‘The 
stand will also check gauge calibrations up to 6,000 psi 
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LEAR TRANSISTORIZED AUTOPILOTS 


AT PHE VERY DAWN of the fet transport age, Lear automatic flight 

controls are already in the air guiding Air France’s Caravelle jet 

transports on route indoctrination air freight runs. And when 

the Caravelle enters regularly scheduled passenger service next 

year, an all-transistorized airliner autopilot, the Lear L-17, will 

be at the controls. This will be the first all-transistorized autopilot 

in airline use. 

And for the United States Air Force, a Lear L-10 autopilot in the 

Boeing KC-135 jet transport tanker will provide the rock-steady wa Re 
sureness of flight required for the most exacting of all aerial a 
maneuvers: air-to-air refueling of a bomber at jet speeds. In observec 
automatic flight controls for the new military and airline jets, 
Lear is again first in concept, first in production...to meet tomor- po 
row’s precision needs of aviation today. 


to recov 











480F before being put in the salt box 
The coating is 0.2 mill thick and has 
shown no loss in adhesion during test 
ing. Cost averages 2 to 3 cents per 
square foot in normal applications. It 
has been successfully applied to many 
materials, both cast and wrought, and 
at baking temperatures as low as 250F. 
The coating has been described as 
hard, durable, flexible, transparent and 
tightly adherent. It has been used as a 
rclease agent to keep frozen meat from 
sticking to aluminum travs 

Selinizing Process Co., Houseman 


Bldg., Grand Rapids, Mich. 


Mach Flow Computer 
Rapid calculation of 


ompressible 


flow problem possible with circular 
Variable Density Computer limed 
studies show that accurate solutions can 
be had with computer in one-tenth the 
time required bi iider_ te hnique 

Based on one dimensional flow theory, 
it permits the evaluation of total pres 
sure lo n anv flow svstem and the de 
termination of fluid properties at any 
point in th tem. Computer consists 
of 17 flow es on one side and 17 
slick rul il on th« other 


Pickett & Eckel, Inc., 5 S. Wabash 
Ave., Chicago, II. 


Ultrasonic Soldering Iron 


Low st ultrasonic soldering iron is 
capable of Idering without flux bi 
1 
i 


moving all oxide film on 


useful for sol 


completel 


the metal surface. It 


ae 





dering aluminum and other metals 
which form refractory oxides that can- 
not be removed by flux. Oxide film is 
removed to permit wetting action by 
the solder by transmitting ultrasoni 


vibrations through molten solder. Vi 
brations produce imploding cavitation 
bubbles which remove oxide film. Sol 
dering iron in be 1 placed by tinning 
bath which operates on same powe! 
unit 


Acoustica Associates, Inc., Glenwood 


Landing, L. I., N. Y. 


Heat Exchanger 


Tinv heat exchanger cools airflow to 


pilot s high altitude suit in Navy F4D 


It 3 part of Irv alr pump installation 
which provides an independent pres 
upplv for the suit Before ent 
uit, pressurized air is cooled by pa 
through heat exchanger Cooling 
flow across exchanger is moved by small 


fan Exchanger is made of aluminum 
ind is of plate fin or extended surface 





Tow Target Test 


Air Research and Development Command (ARDC) tests tow targets by attaching to 
center of large helicopter rotor blade which has been counterbalanced to distribute load. 
Rotor blade is accelerated until simulated speed of 200 knots is imposed. Target is 
observed visually on closed television circuit, rotation can be stopped at any desired point 
to recover target for close examination. ‘Target shown is made of nylon metalized with silver. 
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LEAR 





Engineers: 
your ideas 
get off the ground 
at Lear 


If you’re the kind of engineer who 


| wants more than the chance to think 


of ideas—who wants the chance to see 
them applied and rewarded—you'll like 
it at Lear. There are openings waiting 
right now on the most advanced proj- 
ects in aviation. For details write to 
Don Cook, Dept. E-13, 3171 South 
Bundy Drive, Santa Monica Calif. 
Openings available in Grand Rapids, 
Michigan; Elyria, Ohio; Santa Mon- 
ica, California. 


Aerodynamics 
Aeronautical design 
Aircraft electrical systems 
Automatic flight controls 
Computers 
Communications (aircraft) 
Electro-mechanics 
Electronic packaging 
Flight reference systems 
Flight instrumentation 
Fractional H.P. motors 
Gyroscopes 

Hydraulic systems 
Magnetic amplifiers 
Missile controls 
Navigation systems (aircraft) 
Process engineering 
Pumps (aircraft and industrial) 
Radar 

Servo mechanisms 
Systems analysis 

Test equipment design 
Transistorized circuitry 
























































These are unitSs:” |. Lots Wh ae | ; 


(by Western Gear) gi — js pe 





that are part of the system... i - 


(also by Western Gear). - eng 








Y 

... fastest U.S. Air Force transport in production, can be sure of depend- } 
able performance from the landing gear actuating system. This system i 
and other Western Gear products aboard this aircraft including motors, ’ . 
gear boxes, shafts and actuators have been tested in Western Gear's 
block-long laboratory to insure dependable operation under every con- nal ie LAE 
ceivable condition of flight. Western Gear believes in its slogan, “The The difference is reliability’’'+ Since 1888 
difference is reliability.” Its products prove it. 

There’s a Western Gear aircraft specialist immediately available to 


help solve your mechanical power transmission problem. Call on him now. 
He'll be giad to help. Address General Offices, Western Gear, P.0. Box &% AVI 
182, Lynwood, California. nde : — 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 





construction. It is capable of lowering 
temperature of air inside suit by 50F. 
from between 90 and 150F. with min 
imum cooling flow. Air flow through 
the suit is variable from .25 to 1.5 
lb./min. and can control internal tem 
perature to within 10 F. of ambient 
Exchanger weighs less than a pound. 
Housing measures + x 3.75 x 2.25 
inches. It meets requirements of MIL 
E-5272A. 

AiResearch Manufacturing Division, 
The Garrett Corporation, 9851 Sepul- 
veda Blvd., Los Angeles 45, Calif. 


ALSO ON THE MARKET 





Model $10/S18 Ferrite Load Isolator, 


engineered for minimum size and 
weight, provides 18 db isolation over a 
300 MC band width from 2,500 mcs to 
3,000 mes. With waveguide flanges, 
maximum insertion loss is 1.0 db; maxi 
mum input VSWR is 1.5. Unit can 
handle up to 500 KW peak power and 
iverage without external cooling 
Litton Industries, Components Divi 


5873 Rodeo Rd., Los Angeles 16. 


250 “ 
sion 


Trafhe signal for airport control towers, 
supported by an overhead trunnion and 
yoke, can be operated with one hand; 
CAA 


it meets the requirements of 


Specification 508. Signal weighs 6 |b., 
and measures 10 in. long x 14 in 
high. By means of a concentrating type 
parabolic searchlight reflector, unit re 
flects a high intensity beam of 50,000 
candlepower.—Crouse-Hinds Co., Wolf 
& 7th North St., Syracuse, N. Y 


Y oz... 


A2507 one-lug cap seal anchor locknut 
integral aircraft fuel 
space for riveting 1s 


is designed for 
tanks in which 
limited or where bolt holes are close to 
gether. Item prevents leakage up to 50 
psi on either side of the seal. It con 
forms to MIL-N-25027 (ASG) require 
ments for torque, tensile, twist-out and 
push-up performance.—Elastic Stop Nut 
Corporation of America, Union, N. J 
Aircraft trim material of vinyl coated 
Dynel fabric, for headliners, side pancls, 
wainscoting, etc., is fire resistant, easily 
tailored, light weight and mildewproof 
Material is available in standard 44 in 
width, in a range of interior colors 

Sawver-Tower, Inc., Stanley Ave., Wa 
tertown 72, Mass. 

Aminco Strand Burner will measure 
burning rates of explosive and jet and 
rocket fuels to the closet .01 second, in 
nitrogen atmosphere, under high pres 
sure Four wailable with 
variations in ratings: 19,000; 
+,000; 7,500; and 2,000 psi. Electric 


models are 
pressure 


nrome 
test 
bind 


current is passed through the ni 
clement. to ignite th 
passes successive 


heating : 
strand; as flame 
ing posts, timer clocks arc 
burning rates 


ictivated to 
Amen 
Silver 


determine exact 
can Instrument Company, Inc., 
Spring, Md. 


WHAT'S NEW 





Publications Received: 
Aerodynamics, Propulsion, Structures— 
by I A. Bonnev, M. J. Zucrow and 
C. W. Besserer—Edited by Gravson 
Merrill, Captain, USN—Pub. by D. Van 
Nostrand Co., Inc., 120 Alexander 
St., Princeton, New Jersey. $10.00; 
595 pp 

Second volume in the seri 
ciples of Guided Missile 


covers the design fundamental 


Prin 

D« sign’ > 
of mis 
namics means 


sile supersonic aerod\ 


of propulsion and structural desig: 


Research is People—Copyright by 
dustrial Research Institute, In 
sale through New York Univers 
Press, Washington Squarc N. ¥ 
N. Y¥ $4.00; 69 pp 

Proceedings of a symposium held 
during the April 1956 meeting of the 
Industrial Research Institute. A 
cussion of the recruitment, motivation, 


dis- 


INNEW MODEL 21 AMERICAN MECHANICAL INERTIA REEL 
HAS WIDE ANGLE OF INERTIA RESPONSE 


An entirely new shoulder-harness take-up reel, built and approved under Spec. MIL-R-8236A, Type MA-1. 


ertla 


major 


.Can be 


. New 
provides 


4 


Manval Control 


, When 


will 
k vad 


. Angle of 





1. Has unusually 
response 
portion of forward hemi i,” 
spherical pattern, approaching the 
range of protection given hereto 
fore only by higher priced multi 
directional-type reels 

locked 
or manually 
cable extension 

Inertia-Sensing Mechanism 
positive 
cable-retracting action 
Is locked 
inertia or manually, with harness 


reel 


cable extended, the harness cable 
retract 
is removed 
mounting 
to longitudinal axis of aircraft, is 
not critical. 


wide angle of in 6. Thinnest reel—1! 
Locks throughout 
thick 
Manual 
justment at 
Positive 


control 


inertia 
at any 


either by 
or unlocked 


. Easily serviced 


locking and control cable 


either by components 


reel can be 


reel when 
cable 


into the 


from opment work. 


with respect 


Model 21 Inertia "——*" 


AMERICAN 
3 oe 


GRAND RAPIDS 2, MICHIGAN 
WORLD'S LEADER 


We also 
to Spec 
tional 


IN PUBLIC SEATING 


”" over-all 
ual control and control cable only 


requires no ad 
of installation 
push-pull control cable 


time 


prevents erratic manual operation 
when used on adjustable seats 

. Uses same mounting-hole spacing 
as other reels of our manufacture 
Manual 
or reel can each be 
replaced without disturbing other 
Harness 
replaced 
service personne! 


10, Samples available for your devel- 


make 

AN-R-29 
Reels 
Write for full details today. 


Man 


- 


control 


cable in 
easily by 


a =) 


contorming 
M ultidirec 
Iype MA-2 


Unidirectional Reels 
) 


Amendment 2; and 
per Spec. MIL-R-8236 
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AIRCRAFT 
SPECIALISTS 


for East Coast Positions! 


All Positions Are Permanent and 
Command Excellent Salaries and 
Unexcelled Benefits. 


If you value financial security for 
yourself and family, individual 
recognition and stability, backed 
and assured by PHILCO’s mag- 
nificent record of engineering 
and production achievement, 
your further consideration and 
evaluation of these openings 
may prove to be the wisest de- 


cision of your career. 


All inquiries will be 
treated confidentially, 


WRITE 
Dept. 15A 








New Program of 
DIVERSIFICATION 


has created truly ground-floor op- 
portunities for experienced aircraft spe- 
cialists, able to develop, write and in- 
struct courses in any of the following air- 
craft systems: 


HYDRAULIC 

AIRCRAFT ENGINES 
CARBURATION and FUEL 
ELECTRICAL 

AIRCRAFT INSTRUMENTS 
OBSERVATION TYPE ROTARY 
WING AIRCRAFT 

TANDEM ROTOR AND TRANSPORT 
ROTARY WING AIRCRAFT 


SINGLE ROTOR AND TRANSPORT 
ROTARY WING AIRCRAFT 


SINGLE AND TANDEM ROTOR 
POWER TRAINS OF ROTARY 
WING AIRCRAFT 


TECHREP 
DIVISION 


22nd & Lehigh Avenue 
Philadelphia 32, Pa. 








y, 








More light planes are equipped 
with Sensenich Propellers than 
any other make. 
FIXED PITCH METAL 
CAA approved up te 165 hp. 
FIXED PITCH WOOD 
CAA approved up to 225 hp. 
TEST CLUBS 
up te 3000 hp. 

Write for Bulletins and Price Lists. 
Dept. W, Sensenich Corp., Lancaster, Pa. 
Sensenich PROP SHOP ... Certified Repair Station 

for all makes fixed pitch metal or wood 

.. . Sensenich, Beech and Hartzell controtiables. Mag- 
naflux, etching. anodizing and plating service available. 
Service Hangar on Lancaster ‘Munie 


icipal Airport. 
Approved Propeller Repair Station 3528. Unlimited 
Class | and 2 ratings. 








“Get Your Air the Positive Way” 


USED BY 
THE AIRCRAFT INDUSTRY FOR: 
© Jet Engine Starters 
© Cabin Pressurization 
® Simulated Altitude 
Conditions 
Ground Air Conditioners 


CORPORATION 
2008 East Slauson Avenue 
Los Angeles 58, Calif. 


Main Piant: LUdiow 7-2228 
Sales Office: LOgan 8-2226 











recognition, rating and evaluation of 


research personnel. 


The Flying Years—by Louis Reichers— 
Pub. by Henry Holt and Company, 383 
Madison Ave., N. Y. 17, N. Y. $4.50; 
384 pp. 

Mr. Reichers, who retired as a lieu- 
tenant colonel in the Air Force, tells 
the story of his career in aviation. 


The United States Air Force Dictionary 
—Edited by Woodford A. Heflin—Pub 
by D. Van Nostrand Co., Inc., 120 
Alexander St., Princeton, N. J. $4.75; 
580 pp. 

Compiled through the facilities of 
the Research Studies Institute of the 
Air University, this is a dictionary of 
the new language of the air. 


New Era of Flight, Aeronautics Simpli- 
filed—by Lewis Zarem and Robert H. 
Maltby—Pub. by E. P. Dutton & Co., 
Inc., 300 Fourth Avenue, New York 
10, N. Y. $3.75; 176 pp. 

Clearly written, understandable pho- 
to book on military aviation compiled 
for the purpose of simplifying the 
subject for young readers. 


Viscous Flow Theory I—Laminar Flow 
—by Shih-[—Pub. by D. Van Nostrand 
Co., Inc., 120 Alexander St., Princeton, 
New Jersey. $7.75; 400 pp. 

Chorough study of laminar flow of 
viscous, compressible fluids with spe- 
cial attention to aerodynamics and 
other engineering applications. 


Reports Available 


e Tensile Properties of Aircraft Struc- 
tural Metals at Various Rates of Load- 
ing After Rapid Heating (PB 121137) 


—by C. L. Dotson and J. R. Kattus— 
Prepared by Southern Research In- 
stitute for Wright Air Development 
Center, and available from OTS, U. S 
Department of Commerce, W Ide 
ton 25, D.C. $4.50; 174 pp 

Variables of strain’ rates from 
0.00005 in./in./sec. and holding times 
at test temperatures from 10 seconds 
to 30 minutes were used to test the 
tensile properties of seven aircraft 
structural sheet metals after being 
heated to temperatures up to 1200F 
within 10 seconds. The results are 
shown. 


e Conference on Materials and Design 
for Low Temperature Service (PB 
121009)—Prepared by Engineer Re- 
search and Development Laboratories, 
U. S. Army, and available from OTS, 
U. §. Department of Commerce, 
Washington 25, D.C. $10.00; 400 pp. 

Valuable in particular as a back- 
ground guide for designers and fabri- 
cators of low-temperature equipment, 
the volume is a compilation of pre- 
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1952 data, but one of the few compre- 
hensive collections of material on the 
ubject 
e Aviation Cartography, A Historical 
Bibliographic Study of Aeronautical 
Charts—by Walter W. Ristow—Pub 
by the Library of Congress, and avail 
ible from the Card Division, Library 
of Congress, Washington 25, D. C 
$.85; 114 pp 

As the title indicates, this book in 
cludes an historical summary and a 
bibliography of aviation cartography 


@ Note on the Nilson Method of Vari- 
able Supersonic Wind Tunnel Design— 
by M. M. Callan—laboratory report 
LR-174 of the National Aeronautical 
Establishment, Montreal Road, Ot 
tawa, Ontario, Canada, 64 pp 
The Nilson method of nozzle design 
is discussed and extended, and from 
the results obtained in calculations 
based on the method, certain tests for 
| basic function used in the devel 


uggcst d 


@A Review of the Air Force Materials 
Research and Development Program 
PB 111648S)—bvy Mary M. Sokas 
W rig An Development Center, 
YT 3.50: 137 pp 

supplementar 

ilso i\ ulable 

They 


Air Force 


Ropelock 


A new tensioning device, called Ropelock, 


has been put on the market by Aeroquip 
Corp. Designed to be used with 2 in. ny- 
lon or manila rope, the device eliminates 
tying and untying knots in rope thus sim- 
plifying and speeding up the securing of 
cargo where rope tie-down is involved. The 
Ropelock automatically maintains whatever 
tension is applied to the rope without allow- 
ing any slack through the use of a single 
cam, the device’s only moving part. Max- 
imum tensions the Ropelock will hold are 
1,000 Ib. with nvlon and 700 Ib. with ma- 
nila rope. Load can be instantly released by 
depressing the cam. Ropelock, which re- 
tails for less than one dollar, is manufac 
tured by General Logistics, 900 South Fair 
Oaks Ave., Pasadena, Calif. 
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Complete Facility 


TEST EQUIPMENT 
FOR ALL APPLICATIONS 


ACCURACY * DEPENDABILITY 





PORTABLE 
HYDRAULIC 
TEST STANDS 








FUEL PUMP 
CONTROL, 
NOZZLE 

AND VALVE 
TEST STANDS 





CONSOLIDATED’S TEST EQUIPMENT DIVISION is a completely 
integrated division with its own Sales, Service, Engineering and 
Production Departments We design, develop and manufacture 
Fuel, Hydraulic, Pneumatic, Electrical, and Mechanical 
Test Stands Consolidated’s Test Equipment Division is de- 
veloping high temperature Fue! and Hydraulic Test Stands for 
future aircraft and guided missiles besides Test Stands for new 
ofeTsslesl-igetl-1 ML -@e-lale Mig -lelleiaeler-ldlale Mt —lalel ial. ¢-1-JellaleMiol- lola Ukiah dal.) 
fast growing aircraft industry 


WRITE FOR DESCRIPTIVE COLOR BROCHURE TO 


TEST EQUIPMENT 
DIVISION 


CONSOLIDATED 


O°mr—esSe€u €LecTtrric CORPORATION 


» Ff 8 @&s 0 @ @ 8 « con7win’ecerts ¢ wv 
BRANCHES DALLAS, TEX. * DAYTON. OHIO * SANTA ANA, CAL. * WASHINGTON, D 
IN CANADA + OTTAWA, ONT. 
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A message to 
engineers from an 
engineer-president 


Marquardt was incorporated in 1944 by five engineers and 
three Los Angeles businessmen to explore the potential of the 
ramjet engine — then merely a laboratory curiosity. 

Twelve years of sound engineering and research have really 
paid off. Today we employ over 2000 people at Los Angeles 
and Ogden, Utah and expect to triple in the next two years. 
Of course, many of our new associates will be in manufacturing 
—which is fine. Every engineer wants to see his “baby” accepted 
and in production. However, the outstanding work of our 
present engineering and research team has also opened up big 
new requirements for engineers in almost every specialty in 
areas varying from production engineering and qualification 
testing of present models to advanced research on startling 
new break-throughs in high speed propulsion — new chemical 
fuels and nuclear energy. 

It is not too late to get in on the ground floor on engineering 
the ramjet engine — the powerplant of the future. Write me 


personally. Ke aie Matguent 


Marquardt Aircraft Co. 
Van Nuys, California 


- 
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Fork Dump Truck 


This electric fork truck incorporates a mech- 
anism which allows the operator to rotate 
the forks through 360 deg. in either direc- 
tion to dump small parts from containers 
into hoppers. Movement is controlled by 
a hand-operated hydraulic valve. The ro- 
tating assembly can be installed on any 
4,000 Ib. capacity fork truck produced by 
the manufacturer. Address: The Raymond 
Corp., Greene, N. Y. 


materials research from July 1, 1953 
to June 30, 1954, $2.75, and PB 
111537, covering the 10 years of re- 


search prior to July 1, 1953, $3.75. 


¢ Collection of Papers Presented at the 
Colloquium in Statistical Design of 
Laboratory Experiments (PB 121181) 

Prepared by Naval Ordnance Lab- 
oratory, $2.75; 102pp. 


eA Flight Test Investigation of the 
Sonic Boom (PB 121312)—by M. E. 
Mullens, Air Force Flight Test Center, 
E.dwards Air Force Base, $1.00; 40pp. 


e First Joint Military-Industry Pack- 
aging and Materials Handling Sym- 
posium (PB 121350)—A record of the 
proceedings, including over 30 papers 
presented at the symposium, $6.00; 
695pp. 


© Report of NRL Progress, published 
monthly by the Naval Research Lab 
oratory, can now be obtained on a 
subscription - basis. Annual rates are 
$10.00 domestic, $13.00 foreign. 
Single issue price is $1.25. Orders 
should be addressed to OTS, U. S. De 
partment of Commerce, Washington 
Z>. a2. G. 

Each issue of the publication con- 
tains articles and “problem notes” con- 
cerning current NRL non-classified re- 
search and development. 


eA Study of Magnesium Fire Extin- 
guishing Agents (PB 121375)—by 
L.. M. Greenstein and S. I. Richman, 
Francis Earle Laboratories, Inc. for 
Wright Air Development Center, 


$3.75; 149pp. 
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A SEVEN-JET B-47?7? 


In this case, yes. The seventh jet, in 
the rear fuselage pod-mounting shown 
above, will be Orenda’s /roquois, designed 


for supersonic speeds. 


The Boeing B-47 is on loan from the United States 
Air Force for flight testing the lroquois in 
the initial subsonic phases. 





RENDA 


ENGINES LIMITED 
MALTON, CANADA 





MEMBER: A. V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 





project 


VANGUARD 


provide a 
CONTINUOUS SOLUTION 
to this time integral.. .| 


ii 
oOo 
a” 6 ote 


ae 


; ts oF : vor ‘ . d st ue 
“ite trajectory bends back towards the @a 


Separation of the second stage is controlled by a coasting time computer ¢ 1ed 
and built for the Martin Company of Baltimore by Air Associates, Incerporated. 


The Reeves Instrument Corporation has designed and is building for Air Associates 
the “speedometer” needed for computing the second-stage coasting time 

as a function of the burn-out speed. Essentially an integrating accelerometer, 

it provides a continuous record of velocity as the rocket speed builds up 

and feeds this information into the control unit’s computer. 


The controi unit, after the computed coasting time has elapsed, triggers 
the system. Stage two is separated and stage three gives the satellite the final 
acceleration required for insuring that the satellite circles around the earth. 


Because of its vast experience in design of precision gyros and accelerometers, 


Reeves has been assigned the task of developing an important instrument 
for use in one of man’s great ventures, Project VANGUARD. 


17RV56A 
SNSTAUMENT CORPORATION 


REEVES INSTRUMENT CORP. 4A SUBSIDIARY OF DYNAMICS CORP. OF AMERICA, 215 EAST 9ist ST. NEW YORK 28, N.Y. 
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USAF PRIMARY TRAINING PICTURE changes next year when Cessna T-37A jet teams with Beech T-34A to replace T-28A (background). 


USAF’s Contract Training Saves Money 


By Erwin J. Bulban 


Mission, Tex.—USAF’s Air Training 
Command is saving American taxpavers 
an estimated $11.5 million annually 
with contract concept for 
pilot primary training 

E:fhciency of the operation may fur 
ther be measured bv these figures: the 
schools operated by the 
contractors require a total of onh 
6,501 and 300 Air Force 
contractor cstimates 


its civilian 


nine civilian 
ibout 
ivilian per- 
sonnel. Onc that 
the same organization, if run bv the 
military, would take some 27,000 of 
urmen 


ficers and 


Average Cost 


Air Training Command, Maj 
H. R. Spicer, commanding, notes that 
in the vears, January, 1951, 
through December, 1955, the nine 
civilian-operated primary flight schools 
have trained 39,612 students, graduated 
27,602 at an average cost per graduate 
of approximately $9,000. Through this 
period, operating costs have gone up 
ibout 12°‘ despite changes in 
equipment, increased length of courses, 
like. 


sc hools are siml- 


Gen 


first hive 


only 


pay increases and the 
Facilities at all ning 
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Force aims at a uniform layout 


lar. Ait 


is much as feasible so as to maintain 


a reasonable basis for comparing § th 
operations periodically and providing a 
competitive spirit among them. Each 
150 aircraft, 50 


North Ameri 


school operates some 
Beech T-34As and 100 
can T-2SAs 

lo provide incentive, 
ing Air Force, 
Gen. G. P. Disowav, rates all 
innually in four urcraft 
rates, attrition rates in primary, quality 
of students graduated as shown by thei 
attrition in basic and excellence of con 


Train 
Maj 


SC ho« Is 


Flving 
C ommanded by 


reas iccident 


tract management 

Based on these ratings, an 
fee of 10 cents per student flying hour 
is paid the first three ranking schools 
md five cents an hour bonus to the 
next three This is over the 
fee of 65 cents to 95 cents per flying 
hour under Fiscal 1957 contracts cover 
ing the schools’ Beech T-34As and 
North American T-2S8As. Data covering 
the current year are not vet available 
but figures covering the last few cal- 
cndar years, compiled by the Aeronau 
tical Training Society, show that the 
contractors have been making an aver 
age net profit of $32,000 after taxcs 


incentive 


schools 


with the net profit percentage on gross 
receipts after taxes being .864% 

Contract procurement is handled by 
\ir Materiel Command: contract ad 
ministration by Flying Training Au 
l orce 

Incentive 
llvTAl 
the pressure to accomplish it 
An example of this occurred in 
Fiscal 1954, following a redu 
tion in the standard training fee, Gen 
Disowav told the contractors that the 
had to maintain the planned pilot goal 
without cutting training quality. The 
result: contractors lopped 550 civilians 
from their payrolls 


notwithstanding, 
turn on 


bonuses 
does not hesitate to 
training 
mission 


when 


Moore Typical 

'ypical of the civilian contract pri 
mary training Moore Ai 
Base, an 11,956-acre facility with thre« 
5,000-ft. runways near Mission, visited 
recently by newsmen under the aeg 
of Air ‘Training Command and _ the 
Acronautical Training Society, an as 
sociation of operators handling military 


schools iS 


contracts. 
Comprising 732 civilian and 35 Air 
Force personnel, Moore is operated by 


California Eastern Aviation,  Inc., 
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Now! ... the NEW 


ROBINSON 
WIRE 


TWISTER | 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 


SIDEVIEW 


Split-second whirling action | 
safety-wires 3 engines in time | 
y any other | 


required for one 
method . . saves as much as 
$140 per engine assembled. 

3-TOOLS-IN-1 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adijust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 


twist every time. 
"* —for assembly line 
12 safety wiring, 15 oz. $21.50 
—for bench work, sub- 
9” assemblies, 12 oz. $20.50 
Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar, Distributor,Gensales, Ltd., Malton,Ont. 





f 
Now... 
new frontiers for your plane! 


equip your plane with 


FEDERAL pose SKIS 
and enjoy AIRPORTS UNLIMITED 


Don’t let snow limit the use of your 
plane. Whether you fly the frozen waste- 
lands of the north or the farm country 
of the Midwest, Federal Skis will offer 
limitless opportunities for winter flying 
away from the “beaten path” of Met- 
ropolitan airports. Federal Skis are 
available for most popular aircraft both 
in wheel replacement and combination 
wheel-ski models. Regular or “LDR” 
bottoms. 
SEND FOR FREE ILLUSTRATED CATALOG 


The FEDERAL SKI and ENGINEERING Corp. 


3456 North Mississippi Drive 
Minneapolis 12, Minnesota 


pliers- | 


| 





Homebuilt Plane Is “Flying Jigsaw” 


Tiny homebuilt sport plane took Chester Koslowski of New Jersey two years to build in 


his spare time, utilizing parts of various planes. 
peller, landing gear and tail group came from a Taylorcraft L-2; 
Builder Koslowski says his experimental 


components were fitted as needed. 
a little tricky to fly; 


18 ft.; lower wing 16 ft.; length is 17 


indicates it requires nearly full-throttle operation. 
ft. Cruise speed is approximately 90 mph. 


Wings, 65-hp. Continental engine, pro- 
Piper Cub and Waco 
“Short T” is 
Top wing spans 


Fuel 


is carried in two six-gallon cells in the top wing and a two-gallon tank in fuselage. 


headed by S. J. Solomon. Initially an 
airfreight carrier, which operates nine 
four-engine transports for Military Air 
Transport Service from West Coast 
to the Far East and between West and 
East Coast for the Navy, CEA also 
Land-Air, Inc., electronics engi 
neering and installation firm and Air 
Carrier Services Corp., agent for 
airframe and equipment manufacturers 
and purchasing agent for several for- 
eign airlines. 


owns 


sales 


Operations Rugged 


CEA entered the Air Force primary 
training field in 1951, opening a facility 
at Columbus AFB, Miss. Starting op 
erations there was rugged. One em- 
ploye remembers jacking up his first 
airplane with four-by-sixes and using 
buckets to fuel aircraft. 

CEA had to vacate Columbus in 
1954 to make room for Strategic Air 
Command. It moved to its present 
quarters in the Rio Grande Valley, 
spending $2,205,000 to rehabilitate a 
former World War II advanced flying 
school. It is now one of the top busi 
nesses in the area, with a payroll of 
$600,000 monthly. 

Che primary flight training course 
here takes 24 weeks. The 140 flying 
hours are split 40 hr. on the Beech 
r-34A and 100 on the T-28A. There 
also are 245 hr. of academic training. 
Flying time is broken down thus: 
T-34A—124 hr. pre-solo, 234 hr. con- 
tact proficiency and four hours aero- 
batics. T-28A—8 hr. pre-solo, 39 hr. 
contact proficiency, 15 hr. navigation 
of which 64 are night flying, 25 hr. 


instrument flying, 7 hr. aerobatics and 


Students 
instru 


three hours optional work 
receive 25 hr. simulated 
a Link. 
435 


I oree 


also 
ment traiming in 

Some 80% of the 
dents arrive with Air ROTC 
commissions, and with Moore 
gets a high percentage of married stu 
dents because good housing is available 
Air Force and instructing personnel 
agree that the caliber of students is 
high. Gen. Disoway at FlyTAF head 
quarters says that it is the highest since 
depression days and is the reason Air 
Force faces such big problems in re 
training personnel industry can pay 
higher than the Air Force for this qual 
ity. The quality shows up in primary 
attrition which has fallen from 
approximately 35% five years ago to 
approximately 22%. Major accidents 
are down to one 100,000 hr. of 
student flying 


Moore stu 


wives 


rates, 
per 


Curriculum Changes 


When the jets move into the contract 
schools, which should begin late next 
year, some changes in curriculum will 
be made. Just how the program will 
finally work out may depend largels 
upon an experimental jet traiming course 
recently started at Laredo AFB, Tex., 
where students are flying the Lockheed 
I'-33A directly after finishing the light 
Beech T-34A, skipping the second phase 
of primary on the T-28A (AW Dec. 10, 
p. 33). 

One program 
headquarters, Waco, 
primary students are scheduled for 50 
hr. on the Beech T-34A, 10 hr. more 
than they get now, prior to going to th« 
new twin-jet Cessna T-37A, which will 


revealed by FlyTAI 


Tex., shows that 
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In centrifugal testing 


from sub-miniature electronic components to massive turbin 


> rotors 


AMF has experience you can use 


e SIGHT LIGHT Division of AMI 


Q tin 


es gravity 
st a part of the highly 





ict 1 facilities that provide 


ndustry. Experie nce immediate 
rself why this all-around expe 


made AMF a “can do” company. e For further 


Connecticut. 


Another Product 
—_—— —_—_—_—_— —— 


Defense Products Group 
ate h ee AMERICAN MACHINE & FOUNDRY COMPANY 
1101 North Royal Street, Alexandria, Va. 





The Real Reward is Here 


Design Engineer 


for the Production 


There are challenge and satisfaction for you at Rohr. For 
you follow your design from planning to plant to loading 
platform. 

Here, engaged primarily in the tremendous field of 
power packages, you translate theory into production 
design with full regard for function, materials and service- 
ability. Work in this area encompasses all the engineering 
factors involved in the design of the complete aircraft itself. 


At Rohr you can be sure of full personal advantages, 


WORLD'S LARGEST PRODUCER OF 


recognition, and permanency through long-range commer- 
cial and military projects 

And in sunny Chula Vista, on the Bay nine miles south 
of San Diego, you and your family will find a new way of 
living in a wonderful year ‘round climate. 

If you are an experienced production design engineer, 
write ROHR right now. Please enclose resume and we 
will reply at once. J. L. Hobel, Industrial Relations Man- 
ager, Rohr Aircraft Corporation, Chula Vista, California, 
Dept. 34A. 


READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


Nite Plame ise tuilen ms CHULA VISTA, CALIFORNIA 


PLANTS ALSO IN RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 





poin 


instr 
and 

for : 
for « 
were 
instr 


AVIA 


replace the T-28A. The plant shows 
that they are slated for 150 hr. on the 
Cessna jet, compared to the 90 they are 
now getting on the T-28A. The course 
is stretched from six months to seven 
months. FlyTAF, with its eyes on an 
all-jet training curriculum, even now is 
thinking of starting the student in the 
T-37A, then putting him on the T-33A. 
In basic he would go to the new North- 
rop T-38 supersonic trainer for a six 
months course of 110 flying hours. 

Keeping the aircraft flying at a train- 
ing school is a big load, because, 
James McLachlan, maintenance super- 
intendent at Moore points out, “If you 
don’t flv, vou don’t get the ‘dollar’.” 

McLachlan’s 220-man maintenance 
crew keeps the T-34As and T-28As fly- 
ing an average of 475 hr. a day, which 
also calls for pumping some 20,000 
gal. of avgas daily. At the time of our 
visit he had 96 uirplanes of a fleet of 
153 on the field, the remainder out for 
maintenance, and inspection and repair 
as necessary (IRAN) 

His schedule called for availability of 
65 T-28As in the morning, 63 in the 
afternoon; 39 T-34As in the morning 
and afternoon. This calls for consider- 
able attention to maintenance schedule 
He told Aviation Weex that he has 
to plan to put five or six T-28As and 
three or four T-34As daily through ma- 
jor inspections. 


Self-Sufficient Pattern 


An ex-Marine Corps aviation mainte- 
nance man, who has also spent time in 
United and Tranocean Air Lines’ shops, 
McLachlan planned his shops to follow 
the near self-sufficient pattern of the 
airlines as closely as possible and within 
USAF limits. For example, the shops 
can go up to major overhauls on en- 
gines; this work is performed outside by 
Slick Airways in San Antonio. 

McLachlan noted that the North 
American T-28A’s 800-hp. Wright 
R1300-1A engine provided a major 
maintenance problem due to what he 
calls inadequate cooling, causing the 
cylinders to run hot on the exhaust 
side and resulting in compression losses. 
The problem has been compounded by 
a shortage of R1300 cylinders, although 
he said the situation is beginning to 
ease up. Average engine time between 
changes at Moore for the R1300 was 
725 hr., he stated. McLachlan appeared 
pleased with the performance of the 
small Beech T-34A and its 225-hp. Con- 
tinental engine 

Moore’s shops seemed to contain 
plenty of test equipment. McLachlan 
pointed out that ability to bench-check 
instruments, electronic gear, a.c. motors 
and the like sharply cut down the need 
for shipping material to USAF depots 
for overhaul. He figured that his shops 
were able to recover about 60% of the 
instruments brought in. 


as 
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CAP Training Goes to Congress 


A nationwide civilian flight training 


program that would provide 


al 


JpTONI 


mately $5 million of revenue annually 


for 
placed before Congress by 


Air Patrol 


the 


U. S. fixed base operators will be 
| 


Civil 


Initiation of the program must await 


Congressional ; 
priation of nece 
providing 500 
ships to CAP 
proximate ly $2 
next September: 
kk gisl 


ssary funds 
flight 
cadets 


training 
at a 


necessary 


I'm cheered 


SAC this month 


ends its world-famous "girl 


ads." 


It's with heavy heart and 
However, 


tear-fogged optics that I 
write you the tragic news 
from Southwest Airmotive: 
After five glorious, glam- 
by a pledge that their 1957 
Silver Jubilee ads may be 


Dearest Peg: 
orous years, 


COS 
50.000. could b 


iuthorization and 


Pha ¢ 


ippro 


me, 


SC h | il 
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4 


of 


sta 
if Congress passes 
ition in the next s« 


even more exciting--and not 


entirely un-feminine. 


cheered, 


ap 
rted 
, 
the 


1On, 


by five years 


too 


of wonderful memories of 
all the lovely ladies 


Walter R. Age« 
commander of Civil An 
ind active-duty Air Force 
Agee states that the Air Force h 
dorsed the CAP proposal 


35 Hr. Minimum 
Essence of the pl 1 flight c« 


minimum of 35 hr 
maximum of 42 hr. of flight time 
consists of 20 flight k n 
1S hr 


ind 


iccording to Gen 
tional 


omcec! 


in 1S 


providing a 


Course 
prising 17 hr. dual an 
maximum of 2 


light tn 


with a 


respectiveh | n¢ vouk 


aviation 
‘em 
green-eyed, 


D 


And a very 
Love, 


God bless 


who've smiled out at me 
from the nation's 
magazines. 

every one! 

special Christmas blessing 
to my own 20-year-old, 
5°4°, 115 lb., 

blonde daughter. 


Dee Brock, 


a 
Oo 
A 
oO 
<< 


Sally Merrill, 
AS 


to R., 


Peggy Martin, Nancy Boyd Gibson, and Barbara Allard. 
WRITE NOW FOR YOURS! 


This is it! Our grand finale here shows a princess 


OUR COUNTLESS FRIENDS, WE HAVE A FREE BROCHURE WITH ALL 12 "LETTERS FROM 
THE SUPPLY IS LIMITED. 


representing each of our five series: L. 


NOTE: Daddy’s right. 
DADDY". 
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SOUTHWEST AIRMOTIVE COMPANY e LOVE FIELD e DALLAS, 








ieee: 


| guess | will - 
No | wont — 
Yes | will - 


SS 


Some ppl io 


BUT THEY SHOULD! Take you, for instance. You like 
your job—you like the boss—chances are you even like 
your neighbors. It hasn’t occurred to you to answera 
recruitment ad for a long, long time—and that makes you 
just the man who ought to answer this one. 

You’re the man we'd like to tell about working at the 
Southern California Cooperative Wind Tunnel, and about 
living in Pasadena. We think you'll find a good many 
advantages to both—a good many things you'd like to 
consider. 

No resumes to send—nothing you need do but mail the 
coupon below for the CWT story. The longer it’s been 
since you answered an ad, the more we think you’re the 
man who should answer this one. 


Operated by the California Institute 
of Technology. Owned by Convair, 


Douglas, Lockheed, McDonnell and 

} North American. 
CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 


ment of high-speed aircraft and 
guided missiles. 


Southern California Cooperative Wind Tunnel 
950 South Raymond, Pasadena, California 





GENTLEMEN: Please send me literature about the Wind Tunnel. 
NAME 

HOME ADDRESS 

CiTY 


JOB TITLE 
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clude a minimum cross-country time 
of eight hours dual country and 13 hr. 
solo; the solo cross-country including 
two intermediate full-stop landings, 
with one leg of the flight being at 
least 100 mi. The program is intended 
to turn out pilots mecting Civil Aecro- 
nautics minimums as regards handling 
an airplane and as near as possible com- 
mercial qualifications concerning navi- 
gation, weather, radio, flight planning 
ind cross-country. 


Professional Instructors 


Ground schooling will be provided 
by individual CAP squadrons using paid 
professional instructors teaching a 
standardized course. CAP recently 
completed a series of six texts, train- 
ing films and recordings which will 
form the basis for the ground instruc- 
tion. The material will be made avail 
able to the organization’s 3,000 units. 

Gen. Agee stated that all instruction 
will be given by CAA-qualified instruc- 
tors who have been in business at least 
one year. Each operator will be asked 
to work within a “reasonable” radius 
of his school and provide instructors 
for remote areas. A CAA agent will 
monitor each CAP cadet at the end 
of 20 hr. of instruction and a flight 
examiner will give the final check for 
a private license 

Operators will be paid $500 per 
CAP cadet trained; half paid when the 
student passes the 20-hr. check ride, 
the remainder when he receives his 
private license. For washouts, the op- 
erator will be paid a predetermined rate 
for dual and solo time; maximum flying 
time which will be permitted before 
washout wil be 12 ur. dual and eight 
hours solo. 


Scholarship Basis 

Flight training will be provided to 
CAP cadets in their third vear of traimn- 
ing on a scholarship basis; during his 
first and second year the cadet will 
receive aviation education and orienta- 
tion flights. 

[he program would start in the 
Southwest region, comprising ‘Texas, 
Oklahoma, Mississippi, Arkansas, Louis- 
iana, New Mexico and Arizona with 
500 scholarships This phase would 
provide fixed base operators in this 
region with $250,000 of business this 
first vear. 

In the second vear, it would become 
nationwide, providing 2,000 flight train- 
ing scholarships; then each year for 
the next three vears, the number of 
students will be increased until CAP is 
providing flight training for 10,000 
cadets annually. 

Development of the new flight pro- 
gram started in 1954 wtih appointment 
of a research committee by Gen. Carl 
(Tooey) Spaatz, chairman of CAP’s ex- 
ecutive board 
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PRIVATE LINES 





Instrument training for 105 commis 
oned pilots of the Sixth Army will 
be started by Taloa Academy of Acro 
nautics, Oakland, Calif., Jan. 7. U.S 
Army contract calls for Taloa to supply 
11,000 hr. instrument flight instruction 
nd 13.000 hr. ground instruction 
through Dec. 6, 1957 


Cooperative promotional and adver- 
tising agreement has been developed by 
National Air Taxi Conference and Na- 
tional Car Rental System to pool efforts 
in developing common markets Na 
tional Air Taxi Conference members 
omprise over 135 members located 
t about 200 airports; National Cat 
Rental has an international network of 
nearly 400 office ind some 10,000 


vehi kk s 


Bungartz & Co., Munich, is German 
representative for the Italian Bonmat 
tini track-tvpe landing gear designed to 
permit aircraft operation into rough 


uirhelds 


U. S. helicopter exports in the first 
10 months of 1956 totaled 159 units 
valued at $25,300,985, with 21 of 
these being shipped in October valued 
it approximately $5 million Europe 
received 126 helicopters in the Jan 
Oct. period, 21 went te Western Hem 
isphere export markets and 12 to other 
overseas customers. Shipments do not 
include new and used rotary wing ail 
craft shipped overseas by owners o1 
dealers, for MDAP or the Anned 
lor es 


Modification kit to improve Fairchild 
C-S2 single-engine performance is be 
ing dev eloped by Steward-Davis, Inc 
Li Angeles, Calif Kit will cost be 
tween $40,000-S50,000 and availability 


is planned for early February 


Outline for teaching aviation courses 
has been sent to all high schools in the 
state of Washington by the Depart- 
ment of Public Instruction Special 
committee, headed by Creighton Mer- 
rell, president of Washington State Avi- 
ition Assu., prepared the outline. The 
course is designed to provide science 
credits for either one or two semesters 
and will qualify pupils to take Civil 
Acronautics Administration written ex- 
amination for private pilot certificate. 


Decommissioned airway beacon 
lights are available at no cost to an 
public agency that will continue their 
operation as an aviation aid. Lights 
are being taken out of service to divert 
federal funds to more modern facilities 
Requests for the beacon lights should 
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Teacher Builds Roadable Plane 


Flying testbed of a roadable personal plane that cruises at 85 mph. in the air and does 
50 mph. on the road is being developed by Dr. Lewis A. Jackson, faculty member at Central 
State College, Ohio. By unlocking a single pin, the 18 ft. 4 in. wing is rotated spanwise 
above the fuselage, reducing overall width to 7 ft. 6 in. Prototype was built from Piper 
J-3, J-4 and Aeronca components and has a 720-Ib. empty weight. Gross weight is 1,150 
Ib. Spill plates on lower wings and tubular fence guards around the nose reduce propeller 


hazards while vehicle is on the ground, Dr. Jackson reports. He is now improving the basic 
layout to provide increased performance and four-place seating. Current version, designated 
Versatile I, is powered by an 85-hp. Continental engine. Dr. Jackson started its development 


in 1950, testing small model airplanes prior to building the present full-scale version. 
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Make this your 
Merriest 


... give yourself a gift that 

keeps on giving rewards and 
satisfaction by joining the staff 

at Sikorsky Aircraft, where 
achievements in helicopter development 
are traditional. 


Please send your resume to 
Mr. R. L. Auten, 
Personnel Department. 


SKY 


SIK 


ONE OF THE DIVISIONS 
OF UNITED AIRCRAFT CORPORATION 
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be made to Civil Aeronautics Admin- 
istration regional administrators; where 
a beacon will be dismantled and re 
located, CAA will retain the tower 
for installation of other navigational 


aids, 













Helicopter delivery service of ur- 
gently needed ship, marine and com- 
munications cable will be made by 
Normandy Electric Wire Corp., Brook- 
lyn, N. Y., from its new warehousing 
facility, where the company has set 
aside a heliport area. 














Vickers Viscount 700D personal 
transport is being used by the President 
of Brazil following delivery to the 
Brazilian air force Nov. 7th. A second 
Viscount is scheduled for delivery to 
the air force next year. 















Fairchild C-82 modification kit to 
enable the airplane to be operated at 
full military gross weight of 54,000 
Ib. and meet CAA transport category 
0+b is being developed by Stewart- 
Davis, Inc., Gardena, Calif. 









New fly-in bank, facing the apron 
of Sky Harbor, Phoenix, airport is 
serving Arizona cattlemen, mining and 
business executives. The First National 
Bank building also serves number of 
industrial plants in the airport's vicin- 
ity. 





Spray/dust operators using Pensalt 
L-10 (arsenic acid) defoliant are cau 
tioned to guard against leakage; experi 
ence shows that the material deterior- 
ates fabric, metal and cable. Control 
cables have broken on bending after 
one week's exposure to the defoliant. 





Philadelphia will be the finish point 
for the 1957 All-Woman Transconti 
nental Air Race (Powder Puff Derby) 
to be held next July. Starting point 
will be San Mateo County Airport, 
Calif., eastern terminus North Philadel 
phia, Pa., airport. At least 50 aircraft 
and 100 women pilots are expected to 
participate. For further data write: All 
Woman ‘Transcontinental Air Race 
Headquarters, 2611 E. Spring St., Long 
Beach 6, Calif. 

















Colombia Petroleum Co., Cucuta, 
Colombia, will install P&W R1830-94 
engines purchased from Steward-Davis, 
Inc., Gardena, Calif., in its DC-3 busi- 
ness aircraft fleet. 









Reading Aviation Service, Inc., Read 
ing, Pa., is now eastern distributor for 
X-band and C-band radomes made by 
McMillan Industrial Corp., Ipswich, 
Mass. The mounting brackets on the 
Reading installation are designed to 
take either Bendix, Collins or RCA 
radar equipment. McMillan is currently 
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commercial produc 
radomes for the C-4¢ 
ind DC-( 


expanding radome 
tion to include 
Lodestar, Convair-Liner 


North Dakota Aeronautics Commis- 
sion reports increase of 85% in num 
ber of agricultural planes and 400% 
in acreage spraved from the air in last 
eight vears. State reports 277 licensed 
agricultural aircraft Total 
spraved this vear was 1.5 million. In 
crease in fatal accidents is noted. Of 
the total of five in past eight years, 


icTcage 


GE Engineers Use 
Genel 
rcraft nuclear propulsion program 


il Electric engineers engaged in 

are uSINE ! 

C-5+4 for expediting trips between plant 
search installations 


pecially modified Douglas 


ombination passenger/cargo busi 
configuration was designed 
lemco Aircraft Corp.’s 
Greenville, ‘Tex.., onversion center 
neers planned the C-54 to 
e bask requirements 
personnel aboard at Cin 
), near the company’s Even 


] 
Ness plane 


ind modined pb 


lemco cn? 
handle th 

e Take GE 
cinnati, Ohi 
iecring center, at the end of 
work, provide them with an 


dak cngil 
their dav 
evening meal, conference accommoda- 
tions, overnight sleeping facilities and 
illow them to have breakfast preparatory 
to their putting in a dav’s work at the 
Atomic Energy Commission test bed at 
Idaho Falls, Idah« 
e Provide cargo facilities, including 
heavy and concentrated loads, separated 
from the 
To combine maximum utility with 
comfort, standard sky felt was used in 
place of the conventional plush head 


passengers 
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there have been three in last two ' 


Air mapping of all of Cuba starts next 
under $1,100,000 contract 
government to <A¢ 


Philadelphia, Pa. The 


>? ’ 
| 38 photo 


month 
warded bv the 
SCTVICC Corp., 
firm will use 
planes flying at 
material for 324 map sheets covering 
the entire area. Aero Service 
to deliver the first maps late in 


two modified 
30.000 ft. to gather 
expects 
1958 
project in 


ind complete the entir 


1959 


Modified C-54 


cover the interior 
installed on 
length ft 
the main compartment. Seats are of the 
full-reclining type which fit together to 
provide sleeping bunks They 
tested to conform with Air Force and 
civilian load limit requirements for fore, 
aft or combination placement. Over 
head baggage racks were not installed 
Seat tracks were designed to provide 
support and tiedown fittings for heavy 
cargo. The main compartment is fully 
carpeted, with the floor covering cut so 
that it can be removed entirely or in 
ections depending on the loading pian. 
separa 


lining material to 
Lightweight 
tracks extending the entire 


seats wer»e 


were 


lo provide passenger/cargo 
tion, a portable bulkhead was designed 
that can be placed in cither of two posi 
tions, aft of the passenger 
midway of the main compartment. The 
split bulkhead is designed so that both 
sections can be swiveled parallel with 
the aisle, forming a six-foot-wide open- 
One 
section has a hinged door for access past 


the bulkhead. 


section or 


ing to allow easy cargo loading 





STEEL 


Every Kind 
Quick Delivery 


Aircraft Quality Alloys 
and Stainless Steels 
also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants 
New York, Boston, Wallingford, Conn., 
Philadelphia, Charlotte, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffalo, Mil- 
waukee, Chicago, St. Louis, Seattle, 
Spokane, los Angeles, San Francisco 


ATLANTA 
COMBINES |) 
SPA* 


AND SOUTHERN 
HOSPITALITY 


(AT AIRWORK 
OF COURSE) 





This Airwork branch is as South 
ern as ‘‘You-all.’’ They welcome 
aman kindly — then busta but 
ton to give fastest possible 
off-the-shelf delivery of factory 
pare parts 
ochuitz or Vie Vickers 
plarb- 3606) ir wr tetoF 
Municipal Airpor 
Ga. You wi 


$ not promises 


iirwork 


CLEVELAND 
NEWARK 


ALEXANDRIA ° 
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This letter moved a man ahead 5 years 


Two years ago a man took 10 minutes to write this letter. Today he enjoys 
the responsibility and professional standing in the AuToNnetics Division of 
North American that might have taken 7 to 10 years to achieve in other fields. 


THE FIELD AT AUTONETICS—A FIELD OF OPPORTUNITY 

Now under way at AUTONETICS are nearly 100 projects, comprising 
some of the most advanced and progressive work being done today 
in the fields of Electronics, Electro-Mechanics, Control Engineering 
and Data Processing. 

You will work on automatic control systems of many kinds, for 
manned and unmanned vehicles. Every state of the art is represented, 
from preliminary conception right through flight testing. Facilities are 
the finest obtainable. Your colleagues will be men of ability and 
imagination, of the highest professional standing. 

The long-range potential in this field is truly limitless. The tech- 
niques being developed at AUTONETICS today will have the widest 
application in the industrial methods of tomorrow. 

You owe it to yourself to consider how far you can advance by 
entering this exceptionally promising field right now. Here are the 
opportunities: 

COMPUTER SPECIALISTS * COMPUTER APPLICATION ENGINEERS « 
ELECTRO-MECHANICAL DESIGNERS + ENVIRONMENTAL TEST ENGI- 
NEERS *« ELECTRONIC COMPONENT EVALUATORS + INSTRUMENTATION 
ENGINEERS + FIRE CONTROL SYSTEMS ENGINEERS + FLIGHT CON- 
TROL SYSTEMS ENGINEERS + ELECTRONIC RESEARCH SPECIALISTS + 
AUTOMATIC CONTROLS ENGINEERS + ELECTRONIC ENGINEERING WRIT- 
ERS + INERTIAL INSTRUMENT DEVELOPMENT ENGINEERS + PRELIMI- 
NARY ANALYSIS AND DESIGN ENGINEERS + RELIABILITY SPECIALIST 


Write your letter today. Decide now to get the facts, so you can make the 
most of your potential. Just put your address and brief qualifications on 
paper—handwritten will be fine. Reply will be prompt, factual, confidential. 
Write: Mr. A. Brunetti, Autonetics Engineering Personnel, 
Dept. 991-11 IRE, P.O. Box Aw, Bellfiower, California 


Autonetics x 


A DIVISION OF NORTH AMERICAN AVIATION, INC. ae 


bases 


AUTOMATIC CONTROLS M AN HAS HREVER OCCT SE&FORE 
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CAB Accident Investigation Report: 


PV-1 Stalled Too Low For Recovery 
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FLIGHT 
CONTROLS 


THEORY 


G. D. Schott (center), Flight Controls Department head, discusses 
a rocket control system with Group Engineer R. A. Fay (right) 
and F. G. Hudson, missile components research specialist 


The transition from theory to reliable components is one 

of the most difficult phases of flight controls endeavor. At Lockheed 
Missile Systems Division, engineers and scientists are performing 
advanced work on a number of theoretical approaches that 

offer important practical solutions 


Two of the areas are: 
* Utilization of feed-back design techniques for optimizing 
complex dynamic. systems 


* System verification by anolog computer simulation 


Significant developments in these and related areas have created 
new positions at both Sunnyvale and Van Nuys engineering centers 
[he complex nature of the assignments requires both flight 
controls experience and the ability to exercise individual initiative 
Inquiries are invited. 


J / 
echbeed MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS + PALO ALTO + SUNNYVALE, CALIFORNIA 











SAFETY 


uircraft was at 3,500 ft., or higher, at the 
time of beginning any maneuvers demon 
strating performance of the PV-1, such as 
slow flight 
It is evident that the aircraft did descend 
from a higher altitude and then was observed 
to enter a spiral or start of a spin from a 
stall 
Full recovery from this condition was 
not mplished before ground contact 
The investigation covered all control fac- 
to the fullest extent that the intense 
fire damage permitted The possi 
of exterior control locks, incapacitation 
ontrol interference by 
investigated but with 
Impact and fire damage 
have destroved evidence of control 
ference 
Damage by ground contact and fire pre 
cluded an accurate determination of engine 
operation 
Ihe examination of the engines indi 
cated that they had been capable of de 
veloping normal power prior to the accident 
Had power interruption occurred, without 
loss of control, the open areas below wer 
suitable for emergency landings 
Normal and safe procedures had been 
ollowed before the subject flight as shown 
by the 40-min. test flight in which Pilot 
Hamberg acted as observer, the time spent 
vy him on the ground in cockpit familiar- 
ization, and the practice takeoff roll made 
on runway 28 just before the actual takeoff. 
According to experienced PV-1 pilots, 
stalls in this type aircraft are “extremely 
severe” and considerable altitude is lost 
before recovery It appears that in this 
instance the pilot, while practicing famil- 
larization maneuvers permitted the aircraft 


to stall at a low altitude 


FINDINGS 


Upon consideration of all available evi- 


dence, the Board finds that 
1. The crew and aircraft were currently 
certificated 
2. The takeoff weight of the aircraft was 
more than 4,000 lb. under the maximum 
ross weight and the load was properly 
istributed 
3. Weather was not a major factor 
4. The altitude probat lv did not exceed 
2 


500 ft. above the ground during the 


d 


eight minutes the aircraft was in the air. 
5. There was no fire prior to impact 
6. There was no evidence of failure of 
the airframe or malfunction of controls 
as far as could be determined 

Chere was no evidence of power failure 
of either engine 
8. The purpose of the flight was pilot 
familiarization and included slow flight. 
9. The aircraft was observed to stall at 
low airspeed approximately 2,000-2,500 
ft. above the ground 


PROBABLE CAUSE 


The Board determines that the probable 
cause of this accident was loss of control 
resulting in a stall at an altitude too low 
to effect recovery. 

By the Civil Aeronautics Board 

(s) Josepn P. Apams 

(s) Harmar D. Denny 

(s) G. Josep Minerrti 
Durfee, Chairman, and Gurney, Member, 
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ONE OF A SERIES — depicting missiles — “Yesterday, Today and Tomorrow” 


LVOTHMATA Omhwv 


. in Greek means weapons systems; 


and, with the catapult, 


the Greeks developed one of the earliest weapons systems. Perfected 
slowly, it reached the height of its effectiveness during the Middle Ages 
Today's weapons systems concepts are tremendously more complex 
than the ancient catapult. The swift advances of science enables only 
the highly integrated engineering teams to keep pace with the changes. 
Combined with a perceptive management policy, such a team in a 
relatively short time can achieve a goal that once took centuries 


At Bell there is both progressive management and creative engineering 
teams. With that years-ahead look, Bell is concerned not only with 
today’s problems but with tomorrow's successes. Backed by years of 
successful missile development and management, Bell is now engaged 
in new projects in advanced missile design. To the creative engineer 
desiring top assignments, this is an opportunity to work on a completely 


mew weapons system. For qualified 
engineers with a B.S. or advanced 
degree, Bell is offering positions 
where a high level of professional 
achievement may be attained. 


AERODYNAMICS 
STRUCTURES 
HEAT TRANSFER 


THERMODYNAMICS 
VIBRATION AND FLUTTER ANALYSIS 


Contact: Manager, Engineering Personnel 


Dept. F. 














UL 


CORPORATION 


Buffalo 5, N. Y. 
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An Open Letter: 


\ 


TO ENGINEERS, SCIENTISTS 
AND MATHEMATICIANS 


Who Are Thinking of the Future 


Whatever Your Past Experience... 
There's a Place for You in Atomic Energy at B&aW 


Take stock of yourself ... your job. . . your living condi- 
tions. If you’re boxed-in mentally; if your future looks 
dim; if you’re living somewhere west of nowhere, or in a 
crowded city—or an outlying suburb—now is your chance 
to get out and better yourself. Get in atomic energy. Enjoy 
an interesting job and live in Lynchburg—the heart of 
Virginia’s Blue Ridge country. 

There’s plenty of elbow room right now in atomic energy 
at B&W. There’s plenty of room to grow, as so many of 
our men have discovered. This is the place and the field to 
consider, if—like most men with your education and back- 
ground—you're thinking about your future. 

HERE IS A NEW FRONTIER—for you at B&W. And you 
don’t need specific nuclear experience to take advantage of 
the opportunities. If you have training or experience in 
any of the following fields, there’s a job waiting for you 
at B&W in which you can fruitfully apply your talents. 
Mechanical Engineering * Physics * Chemistry * Mathematics 
Civil Engineering ©¢ Chemical Engineering ¢ Electrical 
Engineering * Engineering Physics ¢ Fuel Technology °* 
Metallurgy * Metallurgical Engineering * Nuclear Engineering 


THERE’S AN EXTRA PLUS, TOO. Fine living conditions in 


Write for literature describing some of 
B&W's atomic energy activities or send 
resume to: Personnel Department, Sect 
AW-12, The Babcock & Wilcox Com- 
pany, 161 East 42nd Street, New York 
5 Se Os 


a clean city with excellent schools—and the friendliest 
sort of people for neighbors. 

B&W’s engineering research and development background 
spans nearly 100 years. We've been active in atomic energy 
from the beginning — at Oak Ridge, Los Alamos and 
Hanford. We're working today on a variety of projects— 
designing and building the first privately owned nuclear 
power plant, pioneering in research reactors at home and 
abroad, develaping a pressurized-water reactor for the first 
nuclear-propelled cargo vessel. 

Atomic energy is in its infancy. The opportunities for per- 
sonal and professional recognition are great. You can be- 
come part of the group of engineers, scientists, and math- 
ematicians who truly are writing the rules, paving the 
way for those who come after you in this great field. 
It’s like being at Kitty Hawk with the Wright Brothers. 
You're on the ground floor with B&W and you can grow 
with the field. 

TODAY is the day to take that step toward building your 
future. If you like new and different problems, we have the 
job for you. The Babcock & Wilcox Company, Atomic 
Energy Division, 161 East 42nd Street, New York 17, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


r 
ronaut Board was notified 
I pproximately 1700, 
) investigation was im- 
1 in accordance with the 
tion 702 (a 2 f the | 
Act of 193 led. a 


ronaut 5, as amecna 


AIRCRAFT OWNER 


+ ¢ rp 4 } 
has head juarters 


vw York, N. ¥ ind 


r Field, Ronkonkoma 


FLIGHT PERSONNEL ‘ } ( 


1 J. Mal 


in PV-] 


| examina 


rtincate vith 7 ees 
iirplane singl 


sitnct' | haCed to the future...” 


wwproximately 80 Qualified engineers may now become directly associated 

hich hours were in with the extremely advanced work being done in a unique arc- 
-. at OA payee uM exemi heated hypersonic blowdown tunnel at the GAS DYNAMICS 
FACILITY of the ARNOLD ENGINEERING DEVELOPMENT 

CENTER. Work that will determine the FUTURE advances of 
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major nd 4) min. since Specific Openings... 
was equipped with two Pratt and Whitney Hypersonic Aerodynamicists — Theoretical and experimental 
model R2800-31 engines and two Hamilton study of hypervelocity airtlows. 

dard model 23E50-505 propellers with 
A-12 blade lime on the en 
ince overhaul was 149 hr. and 67 hr 


Physical Chemists — Theoretical and experimental work in high 
temperature chemistry, and kinetics of nitrogen-oxygen re- 


on the propellers since overhaul was actions. 
Aerophysicists — Theoretical and experimental work in shock 


tubes, radictive heat transfer from gases, molecular and 


Republic Passes Out atomic collisions, electrical discharges, spectroscopy and 


Christmas Bonus ei: e paapeay 
Farmingdale, N. Y.—Republic Avia- Write: Lee C. Kelley, Box 162 


tion Corp. was scheduled to pass out its \ / VA Be 
15th annual Christmas benus for em- 2» Fe ©), Ia f ° 
ployes, amounting to $1,917,000, this ts ie aes a oath onl aka es 
week. The bonus is equivalent to one ee. hte oda gd 7 F 
d uosidiary If Qverdru és ‘haere re t Weltl 


week’s pay for each of the 18,000 em 
ploye s of the company ARNOLD ENGINEERING DEVELOPMENT CENTER 
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EMPLOYMENT OPPORTUNITIES 


5 your fami y count 7? 


One of the major reasons why Raytheon is attracting so many engi- 
neers is because Massachusetts, where most of Raytheon’s plants 
are located, is an exceptionally fine place to live and bring up a 
family. A stimulating four season climate, above average schools 
and colleges, good and abundant water, the medical, cultural and 
research center of the world and nearness to all year ‘round recre- 
ational advantages make it ideal. Your choice of urban and sub- 


urban living. 


Raytheon as prime contractor for the Army, Navy and Air Force in 
guided missiles, and pioneer in the field of Doppler Radar Aircraft 
Navigation and Control Systems offers vital, interesting work, 
excellent salary and advancement prospects, modern facilities, com- 
pany assistance in advanced engineering courses, relocation ex- 


penses, liberal vacations, group life and health insurance. 


If you are interested in the design and development of guided missile 
or aircraft radar systems and have experience in these fields: 
Aerodynamics Hydraulics 

Structures Analog Computer Design 
Circuit Design Test Equipment Design 
Heat Transfer Operations Analysis 
Radar Systems Weapons Systems Analysis 


Come in or send brief resume to: 


G. P. O'Neil 


MISSILE 
SYSTEMS 
DIVISION 





BEDFORD, MASS. 

















AMC Contracts 


Wright-Patterson AFB, Ohio—Fol- 
lowing is a list of unclassified contracts 
for $25,000 and over as released by the 
Air Materiel Command: 


General Electric Co., West Ly Mass 
$1,078,732 for facilities for the production 
of B-52 components 

Hughes Aircraft Co., Culver City, Calif 
$1,038,224 for IRAN of Falcon weapons 
system items 

Shaw and Estes, Dallas, Texas, $2,766,407 
for turbo-jet engine test stands and kits 

Curtiss-Wright Corp., Wood-Ridge, N. J 

for t3350-32W engines data 
and special tools 

Eastman Kodak Co., Rochester a 
$2,363,683 for photographic film 

Gilfillan Brothers Inc., Los Angeles, Calif 
$1,723,892 for spare components of radar 
set AN/NPN-11 

Raytheon Manufacturing Co., Walthan 
Mass., $1,425,600 for electron tubes tran 
mitting magnetron 

General Aniline and Film Corp., Bing- 
hamton, N. Y., $1,035,541 for photographic 
fil 

Douglas Aircraft Co., $3,419,933 for modi 
fication of B-66 series aircraft of 
performance, Long Beach, Calif 

Continental Motors Corp., Mu 
Mich $1,016,673, for packette nei 
data 

Glenn L. Martin Co., Baltimore 
$877,609 for modification and repair 
B-57 aircraft 

United Aircraft Corp., Pratt & Whitney 
Aircraft Division East Hartford, Conr 
$8,750,000 for turbojet engine development 

Glenn L. Martin Co., Baltimore Md 
$10,800,000 for facilities in support of the 
guided missile program 

E. I. Du Pont de Nemours & Co., Wilming- 
ton, Del., $2,964,916 for metheno 

General Electric Co., Utica, N. ¥., $2,897,- 
426 for transmitters and receivers 

Gilenn L. Martin Co., Baltimore Md 
$2,594,750 for electronic reconnaissance s¢ 

Hallicrafters Co., Chicago, Ul., $2,401,690 


electroni ounter measure sets 


Navy Contracts 


Following is a list of unclassified con- 
tracts of $25,000 and over as released 
by Navy Contracting Offices 


BUREAU OF AERONAUTICS, Washington 
25 D.C 

Motorola Inc. (Phoenix Research Labora- 
tory), 3102 N. 56th St., Phoenix, Ariz., PP- 
1063/DPN power supply noas 56 
(PD-33-2737-55), 125, $37449. 

Lear, Inec., (Grand Rapids Div.) 
Ionia Ave N W Grand Rapid 
overhaul tools and test equipment 
56-565-f (MA-3604556-56). $1506947 

Phileo Corp., 4700 Wissahickon Ave., Phil- 
adelphia 44, modification kits no. 46 
3804, noas 56-649-f (PD-31-825-56) 125, 
$54676 

Sperry Kand Corp., (Sperry Gyroscope 
Co. Div.), Great Neck, N. Y fabricate and 
furnish direct-reading spherical attitude 
indicators, noas 56-669-f (AE-73-1918-56), 
§. $323465 

Zenith Plastics Co. (Zenith Aircraft Div.), 
1600 W. 135th St., Gardena, Calif., design 
fabricate and furnish 150 gal. reinforced 
plastic external fuel tanks complete with 
sway braces, noas 56-669-c (AE-663-1829- 
56). 25. $5 7070 

Emerson Kadio & Phonograph Corp., 
14th and Coles Streets, Jersey City 2, N 
APA-16 capacitor units control units 
marker units mounting bases and plates 
noas 56-706-f (PD-36-802-56) 33, $64161 

Radio Corp. of America (Defense Elec- 
tronic Products), Camden 2, N. J feasi 
bility study afd construction of breadboard 
model take-off from the antenna of the 

FPS-16(XN-1) radar set, noas 56-786-d 
-56) 32152 

Audio Productions, Inc., 630 Ninth Ave., 

New York 36, N. Y., motion picture train- 
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Newport Industries, Ine., 250 
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1691-56), 60000 gals, $49941 
The Goodyear Tire & Rubber Co., 
1144 E. Market St., Akron 16, Ohio, 
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Picture of a young man 


Planning a 
Successful Future! 


Success doesn't just happen to a 
company or to an individual. Success 
comes as a result of clear thinking and 
long-range planning. 

And that is just what the young 
engineer in the picture is doing. He 
is studying the many possibilities of a 
career in guided missiles. 

The book he is reading is entitled 
"Your Future in Guided Missiles with 
Bendix”. It is one of the most complete 
guides to job opportunities in the 
guided missile field. It also contains a 


detailed background of the functions 
of the various engineering groups such 
as systems analysis, guidance, tele- 
metering, steering intelligence, com- 
ponent evaluation, missile testing, 
environmental testing, test equipment 
design, reliability, propulsion and 
other important engineering 
operations. 

Here is exactly the type of informa- 
tion that every ambitious engineer 
should have if he is concerned about 
his future. A copy of this thirty-six- 
page book is available to you. Just 
fill in the coupon. It may help you plan 
your successful future. 


BENDIX PRODUCTS DIVISION 
MISSILE SECTION 
406C, Bendix Drive, South Bend, Indiana 


Name 


Prime Contractor Address 


for 
TALOS MISSILE 


City 


Stote 


Please send me a copy of the book 
“Your Future in Guided Missiles.” 





EMPLOYMENT OPPORTUNITIES 








EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION. 


REGIONAL SALES MANAGERS 


e Executive management experience necessary in initiat- 
ing and administering sales programs. 

e Experience in supervising and directing a sales 
organization. 

e Aircraft background desired. 


REGIONAL SERVICE MANAGERS 


© Travel out of and headquarter in Wichita. 
e Aircraft maintenance background desirable. 
© Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


e Must develop and administer a spare parts merchan- 
dising program. 

¢ Must aid dealers in setting up and operating parts 
departments. 

© Must have automotive parts experience on zone mana- 


ger level. 
CESSNA 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World's Leading Producer of Executive Aircraft. send your 
resume and recent photograph to the Professional Placement Supervisor 
Dept. AW, Cessna Aircraft Company, 5800 East Pawnee Road, Wichita, 
Kansas. (No phone calls, please.) 

















FLIGHT TEST PLANNING ENGINEERS 


Here is an outstanding opportunity for two men possessing a minimum 
of five years experience in engineering and planning. Additional require- 
ments are two years background in aircraft or missile development, 
including one year field test experience. 


Planning background should consist of experience in general system 
planning and detailed test layouts. Applicants must be capable of 
analyzing general problems and developing detailed test plans. In ad- 
dition the ability to direct the work of a small group of planners in a 
coordinated effort is required. 


EDUCATION: 
BS in engineering—electronics major preferred. 
Masters Degree in engineering, physics, mathematics, or business helpful. 


SEND RESUME TO 


Chrysler Corporation 
Missile Operations 
Personnel Department 
P.O. Box 2628 
Detroit 31, Michigan 











assys (383/2110-2136/52/AERO) 130 
$28755 

Douglas Aircraft Ce., In 3000 Oce 
Park Bivd. Santa Monica Cal 
assys (383/2110-2116A4 51/AERO) 
ea, $29527 

The Goodyear Tire & Kubber Co., In 
1144 Kk. Market St Akron 16, Ohi« w hee 
assys. (383/2150-1555X1/3/52/AERO) 
ea, 944053 

Sherwin-Williams Co., 2 N. Broad St 
Philadelphia 7 Pa pigment . 
1581-56), 236000 Ibs, $53856 

The Mtn. Copper Co. Ltd., 
St., San Francisco 11, Ca pigmer 
I83-1405-56 76000 lbs, $5263¢ 

All American Engineering Co., Dox U.S.S 
2668 Dupont Airport Wilmington 5, Del 
winch assys & parts, (JD 383/2150-1201/51) 
various, $258096 

General Laboratory Associates In 17 
EK. Railroad Street, Norwich, N.Y mainte- 
nance parts, (JD 383/2117-257/51), variou 
$79244 

Sunstrand Aviation, Sunstrand Tool C 
2421 lith St., Rockford, IIL, junction boxe 
$83/2140-2573EF4/3/52) 16 ea, $42048 

Irvin Air Chute Co. Ine., 1315 Versaille 
Rd., Lexington, Ky parachute assys. (38 
29045-109 G3/4/56), 927 ea, $131513 

Sperry Gyroscope Co., Great Neck, Long 
Island, N.Y directional indicator 
11-1264/56 & Change A”), 18 ‘ 

NAVY DEPARTMENT, Lure 
nance, Washington, DPD. C June 

Victor Adding Machine Co., Chi 
maintenance and preservation 
tooling and test equipment nore 
$92487 

Aerojet General Corp., Azusa, Cal 
er rocket fo irio missile t 
nord-27-56, nord-17118, $462141 

Kewanee Boiler Div. of American Radi 
ator and Standard Sanitary Cor 
lll 600 Ib sp cal oat MRK 1 mod o 
BuoOrd > 2557 ‘B _* 


NOrd-17115, 2500 ea, $1487 
New Lima Airport to 
% eye 

Replace Old Facility 

Lima, Peru—Plans to construct a new 
$9 million airport near the port of 
Callao and to spend almost $14 million 
for new or improved airport facilities in 
18 other Peruvian communities have 
been announced by the government 
Corporation of Airports and Commer 
cial Aviation. ‘The new airport at Cal 
lao, which will be designed to accom 
modate jet transport trafhe, will replace 
the present terminal at Limatambo in 
serving the Lima area 

Main runway of the airport will b« 
12,480 ft. long and 164 ft. wide, with 
approaches over the Pacific ocean, thus 
climinating the hazard at Limatambo 
of the Andean foothills. The new field 
ilso will be further removed from a mili 
tarv airport south of Limatambo which 
now presents a traffic hazard 

The new airport will contain a twe 
storv semicircular terminal — building 
with a cargo basement, first floor airline 
and governmental offices, and second 
floor operations offices. Cost of the 
airport is expected to be more than bal- 
anced by sale of the Limatambo facil- 
itv’s land and terminal building 

One of the 18 sites of additional air- 
port facilities is Tarapoto in north- 
eastern Peru, where traffic equals that 
at Limatambo and is expected to in- 


crease further with expanding oil ex- 


ploration activity in the area 
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and how about yeur tomorrow? 


You’re a creative engineer. Today you are practicing your profes- 
sional specialty in one of the many phases of modern aviation. 
Because you have faith in your ideas and your ability to make them 
work, you welcome the challenge of helping transform them into 
realities that will pay off. 

But possibly you find that, all too often, the burden of non- 
professional tasks consumes a great part of your creative time. 
Perhaps you seek a place where you can contribute your technical 
abilities to vital aviation problems—a place where you can see your 
ideas really put to work. 

Well, this may be the opportunity you have been waiting for. 
Because of our continued growth and increased diversification, we 
must expand our creative engineering staffs at both Akron, Ohio, 
and Litchfield Park, Arizona. Here at Goodyear Aircraft, you will 
find unlimited opportunity for professional development in nearly 
every phase of aviation. Here you will find the stimulation of crea- 
tive challenge and the satisfaction of realistic accomplishment. 


As a Goodyear Aircraft engineer you will come to know that here 
your every idea has a chance. And, to help you prove them, you 
will have at your disposal the most modern facilities available, 
including one of the largest computer laboratories in the world. 
For we have long known that the freedom of creative thought and 
expression enjoyed by our engineers is a major factor in maintain- 
ing the position of Goodyear Aircraft among the leaders in aviation. 


You will find salaries and benefits liberal. And as an example of our 
vital interest in technology, a company-paid tuition program lead- 
ing to advanced degrees has been established at nearby colleges. 


For further information on your career opportunities at Goodyear 
Aircraft, write: Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


They're doing big things at 


GOODZYEAR AIRCRAFT 


THE TEAM™ To TEAM™ with n AERONAUTICS 
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Royal Aircraft Needs 


SALES EXECUTIVES 


Extensive expansion program makes it nec- 
essary for us to add two high caliber sales 


TWO 


“ROYAL” 


OPPORTUNITIES 
ROYAL 
AIRCRAFT, 


PRODUCERS OF 


AMERICA’S 
ONLY ALL NEW 


FIVE-PLACE 
TWIN ENGINE 


AMPHIBIAN, 


**ROYAL 
GULL”’ 


executives to our staff. 


eVICE PRESIDENT — SALES 


Top-Level management background neces- 
sary to organize and direct extensive sales 
program. Aircraft background preferred. 


@ REGIONAL SALES MANAGER 


Must have considerable experience in or- 
ganizing and supervising distributor opera- 
tions. Current pilot rating desirable. Must 


be free to travel. 


¢---------------------- 


_ If you can meet these requirements and are 
interested in a real challenge, send your 
resume and a recent photo to 

MAX |. BLACK 


6784 W. National Avenue 
Milwaukee 14, Wisconsin 


Royal Aireraft Corp. 


Subsidiary of Kearney & Trecker Corp 











Engineers 
LET US WRITE TO YOU!! 


We would like to tell you about the work we are doing, and the opportunities in it for 
you. An ad doesn’t provide space to do it, so we would like you to let us mail technical 
and other information we think will be of real interest to you 


and Scientists 


The types of work on which you could be engaged include: 
Solid State Physics 
Microwaves & Antennas 
Infra Red Systems Optics 

Inertial Systems Mechanical Design 
Servomechanisms 
Ball Systems 


Missiles Fine Particle Technology 


Applied Mechanics Surface Chemistry 
Geophysics 

Underwater Ordnance 
Electronic Countermeasures Airborne Early Warning 
Digital & Analog Computers 


Instruments & Controls 


Radar Systems 





Industrial Automation Information Theory 


Upper Atmosphere Research Systems Analysis and Design 


of major importance in your life. What have 


Electronic Equipment Design 
and Miniaturization 


you to lose by looking at 


From beginners to experts 
ELECTRICAL and ELECTRONIC 
ENGINEERS and DESIGNERS 
MECHANICAL ENGINEERS 
AERONAUTICAL ENGINEERS 
PHYSICISTS 


MECHANICAL DIVISION 
or General Mills 


1634 Central Ave. N.E., Mi polis 13, Mi 


We need additional people to staff our 
stantly increasing Research and Development 
have 1 considerable number 
tary and commercial prime sys 
ts in the frontiers of scientific 
plus other extremely interesting 
a wide range of fields. These 
portunities 

and/or experience, we 


ou Let us send you in 





onfidence, material that may be 


Tear off and mail to NAME 


Peter D. Burgess, Director of Per 
sonnel Mechanical Division of 
GENERAL MILLS, 1628 Central 
Avenue N. E. Minneapolis, Minne- 
sota 


COLLEGE: 
ADDRESS: 


CITY: 


126 








UNUSUAL 
OPPORTUNITIES 
AT ARMA 


New long range projects assure not only 
challenging, high-level creative work, but 
security and job stability as well. Ex- 
cellent starting salaries plus all the resort 
and cultural adveantoges of suburban 
Long Island living 


(A) DIGITAL COMPUTER ENGINEERS fo: 
cation of transistorized digital comp 


Fire Control, Navigation and M 





Systems. Openings in Compute 
Logical Design, Dynamic 
Development, Con 


aging Design and Field Eval 


ponent De 


TRANSISTOR CIRCUIT ENGINEERS { 
licat in Fire Control, Navigation 
Guidance Systems, utilizing 


ting 


SYSTEMS EVALUATION. | 
ary in the f 


llowin are 








DATA REDUCTION & ANALYSIS ENGINEERS 
Ex perience ‘ red Gene nnir f 
Data Proce 


f 


MISSILE GUIDANCE SYSTEMS ENGINEERS 


im the ' fs 


ELECTRONIC SYSTEMS 
inalysis and researc 
Counter-measures 
Communication > 
Ph.D., with hea exper 
borne and ground system 


Fill out and mail the coupon ft 
inferest in my f there j s 0 
check the second bor if wou 
receive a free copy of “ ANSWER RE 


GUIDANCE containing fire technical 
fin 


i like 


Inertial Navigation 


MEAG 


Division American Bosch Arma Corp 
Roosevelt Field, Garden City, L.!., N.Y 
Technical Employment Dept. 12-674 


Gentlemen 

( ) Please send me additional information con 
cerning the job coded 
) Please send me a copy of AN ANSWER RI 
GUIDANC!I I understand I am under no 
obligation 


cocce SOUE.... GUATE 


| ho ee ee es od 
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DESIGN HINGINEERS 


Like the super aircraft it produces today, Chance Vought’s design organization is the result of two 


generations of technical refinement. This team has the finesse you'd expect of four decades 


experience ...a knowledge compounded of history-making projects. Yet it hasn't 


Outgrown its inquisitive, vigorous approach to new problems. Today, these problems represent 


missile and fighter development. They have broadened our design 


Design 


every area of 


responsibility, creating new openings, and in some cases, completely new design units 


whose competence entitles them to the best opportunities and associates should investigate 
these assignments. For a prompt, 
confidential evaluation, 
address a resume of your 
experience and 


education to: 


‘+ *~ 


as Te eis 


bee 
a - =e a 


i = Stet rcip tetas 
ire. cSt hak rs 
ate 


* »- 


Mr. J. W. Larson, Asst. Chief Engineer 
Engineering Personnel Dept. 12-3A 


OUGHT AIRCRAFT 


IN COCOA PORATED + CALLAS, TEXAS 
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Take command 
of your future 


FLy AS A CO-PILOT witH T WA 


Your future is yours to command when 
you fly as a TWA co-pilot. You'll be 
flying the world’s finest equipment with 
the world’s finest airline. 


JUST LOOK AT THESE ADVANTAGES 
— starting salary of $400 from first 

day of training; beginning with the 
third year, co-pilots receive monthly 

base pay and guarantee of 60 hours of 
flight pay, annual sick leave; paid 
vacation; liberal free transportation for 
you and your family each year; 
retirement plan; group insurance 

and many more. 


QUALIFICATIONS: Aged 22 to 30; 
between 5’7” and 6’2”, can pass 
TWA physical. Must have: 400 hours 
total pilot time; CAA Commercial 
Certificate and sufficient instrument 
time to qualify for Instrument Rating. 
Radio Telephone Permit Third Class. 


There’s a wonderful future waiting for you 
with TWA. Get your letter off today to: 
Mr. R. Paul Day, Employment Manager. 


— 
TRANS WORLD AIRLINES 


MUNICIPAL AIRPORT 
KANSAS CITY, MO. 








HEAD 
Structural Research Group 


With excellent advancement 
opportunities in both Techni- 
cal and Management direction. 


Combining studies in the most 
advanced aircraft structural 
research and development with 
supervisory and management 
responsibilities of an analyti- 
cal technical study group. 


MS or PhD in Aero Engineer- 
ing and Structural Analysis 
with approximately 8 years ap- 
plicable experience preferred. 
Salary commensurate’ with 
qualifications. 

Other positions also available 
within the group. 


Interested applicants may send 
resume to: 


Manager, Engineering Personnel 


BELL AIRCRAFT Corp. 


» O. Box 1 Buffalo 5, N. 











This position 


LIAISON ce 


ENGINEER 
a cosmopoli tan city 


FOR near the Adirondack 
WEAPONS resort area, 
SYSTEMS 


TO $12,000 


General Electric’s Light Military Electronic Equipment 
Department is organizing a team of systems evaluation 
engineers to support a weapons system evaluation pro- 
gram. The team will synthesize weapons systems and con- 
sult with design groups. 
The following areas of knowledge and experience will be 
important in the evaluation of a prospective employee’s 
capabilities: 
Engineering or Physics degree. 
Advanced degree in mathematics, engineering or physics. 
Operational experience with weapons systems, aircraft or 
airborne electronic equipment 
Responsible participation in activities for planning, devel- 
opment, procurement, test and evaluation of weapon sys- 
tems equipment. 
Experience in planned advanced development study and 
proposal activities of military airframe and electronic 
producers. 

Reply in confidence to: Mr. John Sternberg, Dept. 864 

Light Military Electronic Equipment Dept. 


GENERAL @@ ELECTRIC 


French Road Utica, N. Y. 





CONTRACT 
ADMINISTRATORS 


Immediate Positions available with 
growing aircraft manufacturer in boom- 
ing Southwest for men with broad ex- 
perience in: 

1. Complete Aircraft 

2. Missiles and Electronics 


3. Major Subcontracting 


Send complete resume to: 


R. L. Lewis 


Director of Contracts 


TEMCO Aircraft Corp. 


P. O. Box 6191 Dallas 1, Texas 














HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


Bell 47 
Sikorsky 8-55 
Sikorsky 8-58 
ROTOR-AIDS, INC. 
P. 0. Box 1850 Ventura, California 
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ansonic and Supersonic blow down wind tunnel facility for Republic Aviat 


a special message to wind tunnel engineers and scientists 


||| ANNOUNCING UNUSUAL OPPORTUNITIES 
| | WITH REPUBLIC’S NEW WIND TUNNELS 
| SECTION OF THE R&D DIVISION 


4 : | 4 . ’ 
A new wind tunnel installation doesn’t open every day! 


Yet, that’s exactly what’s happening at Republic Aviation. 
A brand-new installation is being planned for Farmingdale, 
Long Island, dedicated to the study of all the complex, inter- 
related aspects of passage through the upper atmosphere. 


What can this mean to you? 


If you're presently a Director or Assistant Director of a wind 
tunnel installation, it means an opportunity to change pace 
—to express your ideas—and then implement them —in brand 
new facilities. And at the same time, to broaden your pro- 
fessional horizons, 


Or perhaps you're a member of the operating staff at a wind 
tunnel. You've got experience, ability, intelligence. But you'd 
like a chance to get in on the ground floor of a new operation, 
with the most modern facilities at your command...and in- 
crease your opportunities from the very start. 


If you're in any of these categories, you owe it to yourself — 
and your family —to check the following requirements and 
then contact us. 


DIRECTOR: Should have 10 to 15 years’ experience in 
the design, construction and operation of wind tunnels and 


related facilities, as well as complete staff administration 


STAFF: Preference will be given to people with direct 


or related experience, at all levels, in wind tunnel 


PLANNING - PROGRAMMING - TEST OPERATION 
ANALYSIS -« INSTRUMENTATION 


Republic engineers and scientists enjoy top-of-industry pay 
scales plus added financial and professional recognition for 
individual contributions. Benefits include our famous 2-Fold 
Retirement Income Plan. Educational Aid, and broad Life, 
Accident and Health Insurance Program. Unequalled Long 
Island Living, with all the cultural, educational and enter- 
tainment facilities of New York just minutes away. 


Please send complete resume, in strictest confidence, to: 


Mr. D. G. Rew, Engineering Personnel Manager. 


E77) SEE FP EIEEE MES AVIATIO'Y 


FARMINGDALE, LONG ISLAND, NEW YORK 
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A most important element of engine design is harnessing the 
power to bring the aircraft home safely. This puts a Controls 
Engineer in a key spot 


men to develop 


Now unique opportunities exist for talented 
small turboshoft, 


controls for new product line of advanced 
turboprop and turbojet enines 


CONTROLS ENGINEERS ARE KEY MEN 


Engine Controls Development 
at the Small Aircraft Engine Dept. of G.E. in 


advanced 
omponent 


SYSTEMS DESIGN: responsit Jesi anc deve 
systems performance requiremer cnerr gra 
and test specification 
COMPONENT DESIGN: design 


components ens 


develop and package specific controls 
R fy flow con r ; 


r etc 


EVALUATION: determine contre test fa nponent 
and systems testing. Correlate test data. Evalu t result Make 
recommendations tc design 
ANALYSIS: determine engine 
Block diagran nalyze ¢ 
specifications (systems and co 


RELOCATION EXPENSES PAID 


group 
Prepare syster 


performance 


controls paramete 
ntrols stability Provide 


moonent 
pone 


Please write in strict confidence to 
Mr. T. S. Woerz (Section 1B 
Small Aircraft Engine Dept 


GENERAL @@ ELECTRIC 


1000 Western Ave West Lynn, Mass. 
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ASS'T. CHIEF 
ENGINEER 


Major aircraft development and manufacturing firm located in 
midwest needs an outstanding engineer with executive ability to 
fill this key management position. 


Several years experience in responsible design supervision of air- 
planes or helicopters that have been successfully introduced into 
production is necessary to qualify. Salary open. 


Interested parties please send detailed resume in confidence to 


P-3753, Av 


Michigan Ave 











EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 


REGIONAL SERVICE MANAGERS 


* Travel out of and headquarter in Wichita. 
¢ Aircraft maintenance background desirable. 
¢ Must be competent pilot. 


CESSNA 


If you meet these requirements and are interested in an unlimited opportunity with the 
World’s Leading Producer of Executive Aircraft, send your resume and recent photo- 
graph to the Professional Placement Supervisor, Dept. AW, Cessna Aircraft Company, 
5800 East Pawnee Road, Wichita, Kansas. (No phone calls, please) 








Maybe it’s time we came right 
out and admitted it: we don’t 
have a P. O. Box. 

What’s more, we don’t have a 
Dept. JRP-273 to which “appli- 
cants may direct inquiries.”’ 


Don't tell anybody, but we haven't even 
got a Personnel Director 


Under the circumstances, it’s 
surprising that we get any mail 
at all. Yet in the last few weeks 
we’ve had scores of letters from 
highly qualified scientists and 
engineers across the country 
who are interested in joining 
Systems Laboratories Corpora- 
tion. Some of these men have 
already become members of 
our organization. Others— who 
live farther away — we’re inter- 
viewing now. 

In every case the letter has 
come directly to, and been an- 
swered personally by SLC’s 
president, Dr. John L. Barnes. 
Maybe he’s old-fashioned, but 
he still believes that choosing 
top-flight men to work on top. 
priority projects is a top-level 
decision. 

So if you’d like to explore the 
executive opportunities offered 
by Systems Laboratories — the 
first scientific corporation in 
the U.S. primarily devoted to 
the research and development 
of interplanetary space travel 
— you'll have to send your re- 
sume to Dr. Barnes himself at 
the address below. Sorry, but 
that’s the way it is. 


@) 


SYSTEMS LABORATORIES 
Corporation 


| 15016 Ventura Boulevard, Sherman Oaks, California 


in Los Angeles’ San Fernando Valley 
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EMPLOYMENT OPPORTUNITIES 


~ LIVE in Sunny San Diego! 


THIS SOLAR ENGINEER'S WIFE SAYS: 


“Since Tom accepted his position at Solar, our whole way of 
life has ( hanged! I ve never seen Tom so interest d and con- 
tent. I can tell, as only a wife can, how happy Tom is at Solar 


—because this happiness is reflected in the keen enjovment 


with which he shares our family activities. San Diego's superb 
| of living 
id « 


all-vear climate has introduced us to a relaxed ki 


we nevel knew in the extreme he at and treezing ¢ 
ern seasons Now we take full advantage of the outdo 
recreational opportunities and cultural advantages 

suuny San Diego we really live! Tom’s job at Sola 


,1? 


luckiest break we've ever had 


HIGH LEVEL ENGINEERS NEEDED 


There are great advantages when you join Solar’s Engineering 

Division. Your best abilities will be utilized on advanced devel- 

opment and production projects. You'll get wider engineering 

experience, for you'll be associated with a medium-size 
] 


company, where you | i more varied diet of engineering 
probl ms and less spt lization than in a larger firm 

Solar’s excellent personnel policies offer a complete range 
of liberal benefits, including a profit sharing retirement plan. 
You can look forward to lifetime job security, for the extremely 
low turnover shows engineers ¢ hoose Solar tor long range 
careers It you re seeking in exceptional career M nda resume 
of your qualifications and educational background to Louis 
Klein, Engineering Personnel, Dept. E-122, Solar Aircraft 


Company, 2200 Pacific Highway, San Diego 12, Calif, 





SENIOR PROJECT ENGINEER 


for Gas Turbines 
You'll be delighted at the gay profusion of flowers an 


CHIEF EXPERIMENTAL ENGINEER round beauty you'll find in San Diego every day 


PROJECT ENGINEERS 
for Gas Turbines 
Pneumatic Ducting 


Solar also has permanent positions for: —— 
CONTROLS ENGINEERS DESIGN ENGINEERS AIRCRAFT COMPANY DES MOINES 
DESIGNERS DRAFTSMEN 
CHECKERS ENGINEERING WRITERS 


Designers, Developers and Manufacturers « Gas Turbines « Aircraft and 
Missile Components + Bellows + Controls + Coatings * Metal Alloy Products 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 
APPLICATIONS ENGINEERS 


++ +444 4 
now aress of engineering 
i raft nu r propulsion. Old 


GPL'S EXPANDING ills must be adapted to the devel 
AVIONICS SALES ORGANIZATION as ide 
has a limited number of openings for Sales and ment a career opp aaa te ae 
Applications Engineers, thoroughly familiar with 1 on a See eer “pine 
aircraft electronic systems and their operational 
requirements. The position now ops 
unique po 
tion, as well as 

and systems applications engineering in the fields semponents, 3 te 5 sears capes 
of Navigation, Bombing, Reconnaissance, Weather complex, ‘high Saaeemmnaanes 
@ ENGINEERS and other qualified personne! with 
several years field service or systems experience 





ce I | 


Engineer, ME AE EE 


NUCLEAR AIRCRAFT 
ENGINE TEST 


s something different about 


portance nvolving 
EXPLORE THIS OPPORTUNITY for major scale t 
involving responsible positions in sales contacts develoument Wet 
components, 1 t« 
Reconnaissance and Missile Guidance. meer equipment required 
Personal interviews will be arranged with Publication of research results in 


the appropriate classified or open 
literature is encouraged. 


on radar and/or electromechanical computers or 
@ ENGINEERING-PILOTS or others experienced in 
operational requirements for electromechanical 
equipment for military or commercial aircraft. 


Qualified personnel are invited to telephone (collect) ROgers 9-5000 
or mail resume to Mr. Richard A. Hoffman, Employment Manager 














OPENINGS IN CINCINNATI, OHIO 
and IDAHO FALLS, IDAHO 


iddress replies in confidence, stating salary 


requirements, to location you prefa@ 
L. A. Munther 


P. O. Box 535 
Idaho Falls, Idaho 


J. R. Rosselot 
P.O. Box 132 
Cincinnati, O 


GENERAL @@ ELECTRIC 















































oe 


OO) itz Lo 
| 
| 
GENERAL PRECISION LABORATORY Be 
mconvonate Mr. Promotable 
. 
63 BEDFORD ROAD, PLEASANTVILLE, NEW YORK x 
*fonnoane Engineer 
we 
— ! (Bor N Add to off t you TO $10, 1 
fe S (Bor 0.): Addreas to office nearest yo 
cf aD eg Classified Adv. Dir FLYING TIGER Ww 1 ] f . 
Vi 0 RA: P. 0. Box 12 (36) e need a coupie of jun- 
A v PR ine int ag ey st. (4) NEEDS m on engineers a for 
LOS ANGELES: 1125 W. 6th St. (17) | T = eavy responsibilities. 
FL GH => We are expanding in «= 
POSITIONS VACANT ENGINEERS = electronics, need top tal- 
Radio Engineer wanted to manage shop ca- | All Employee Benefits = ent and pay top prices. 
tering to corporation aircraft. Must be able — 
to supervise men and install airborne equip- LOCATE ON WEST COAST > Write in confidence to: 
ment in all types of aircraft. Excellent op- INTERNATIONAL & DOMESTIC 
portunity for progressive individual. State | POSITIONS OPEN P-3485, Aviation Week 
experience, age and salary expected. All re- . e . SS Classified Adv. Dept., P.O. Box 12 
plies confidential. Reply to: Manager, Butler Write full details regarding salary, = . : shor att ; = 
Aviation, 4848 West 63rd St., Chicago 38, age, education, experience, etc. to = New York 36, N. 1 
Illinois = 
FLYING TIGER LINE ry vsti 2 
Wanted immediately—Experienced Mellcop- || Lockheed Air Terminal Burbonk, Colifornio | | Mas “QMMMMINIINII0N0000i00iii0iiii0? 
ter mechanic capable of taking charge and 
setting up maintenance program for sched- THE HAPPIEST CALIFORNIA 
uled helicopter company operating Bell “HH” | ENGINEERS ARE AT HELIPOT 
and “G" helicopters. Opportunity to get in , ith th elect 
on ground floor for right man. Top salary. | & p? e “n B. ny- - ry 000. 
Minimum three years diversified helicopter >. aan chet on a “ 
experience required with sound fixed wing | ‘ bi 4 - Sng J ‘ 
background. If interested and can meet qual- fs ° b = f ts Sell 7 oa — 
ific ations call Homestead 1-8600, Pittsburgh, HELICOPTER = 4 a boat t E's ME ‘s Mfg. s Angele 
= €NSales Engrs., ask for Fact ° 
: . : wa “= File 6. Beckman /Helipot, mewron OD) 
POSITION WANTED Helicopter maintenance experience Newport Beach 13, Calif BEACH 
Soammavetan Asel, and A&E. Young, single, preferred but not any 
Need experience, ity i) , : : 
Nad sxperionce. cpportantty. Wil travel © || 1 vou dese the tenets of © permanent Outstanding Opportunity 
PW-3664, Aviation Week. position in a scheduled airline RADIO REPAIR STATION MANAGER 
ANYTHING within reason that is wanted in content Experienced in aircraft radio repair and : 
the field served by Aviation Week, can be Chicago Helicopter Airways, Inc. installation. Call or write 
quickly located through bringing it to the 
attention of thousands of men whose inter- 5240 WEST 63RD STREET AIRCRAFT SERVICE, INCORPORATED 
est is assured because this is the business | CHICAGO 38, ILLINOIS Cleveland, Ohio OR 1-0911 
paper they read. 
AVI 
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EMPLOYMENT OPPORTUNITIES 


ANG: OFFERS YOU SECURITY 


G M's long-standing policy of decen- 
tralization creates unlimited opportunities for 
qualified Electrical, Mechanical Engineers and 


Engineering Technicians. 











DEVOTED TO 
RESEARCH 


; — MISSILE GUIDANCE 

—JET ENGINE FUEL CONTROLS — COMPUTERS 

— COMMUNICATION EQUIPMENT — CIVIL DEFENSE 
modern 225,000 AVIATION— AUTOMOTIVE ELECTRONIC PRODUCTS 


AC'S new, 





feet, glass-m - iti 
square feet, glass-masonry, alu all offer you personally, opportunities that demand 
minum plant (being buiit in sub- A , . 
re investigation. To arrange personal, confidential 
urban Milwaukee) is another step ; 


in GM's Electronics Division's interview in your territory, write today to 
manent, Progressive Program. . ; . 
Per a oe Mr. John F. Heffinger, 


Supervisor of Salaried Personnel. 


ee os Gea ts oon Gece aan . AC THE ELECTRONICS DIVISION 
General Motors Corporation 


write to us today, 
Milwaukee 2, Wisconsin Flint 2, Michigan 
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EMPLOYMENT OPPORTUNITIES 





Jet Engine 


To implement Continental Aviation 
and Engineering Corporation's job— 
research and engineering aimed at 

Producing the power plants of the future 
—a program of expansion is under 
way. The company has openings for 
qualified engineers interested in per- 

manent jobs with excellent oppor- 
tunity for advancement. Working 
and living conditions are excep- 
tionally fine. The CAE facilities 
are among the most modern and 





TON ond ENGINEERING 
Corporation sinus ncn 


wrimtuta moToes conroeation 


koe)  ~_ee 
an alert 


WANTED Sietics sna 


® can spot significant technical developments in AVIONICS. 
®@ can describe these developments clearly and concisely. 


AVIATION WEEK 
has a CHALLENGING POSITION open for an 
ASSISTANT AVIONICS EDITOR 
EDITOR, AVIATION WEEK 
write: | 330 WEST 42nd ST 


NEW YORK 36, N. Y 
TUPTEALEDUTATAEU EDEL AT ATAU TATE 

















ENGINEERING 1 
aah reer cnro NEW 
ADVERTISEMENTS 


and Design of Details, or Complete Products. 
SS-3744, Aviation Week 
520 N. Michigan Ave *hicago 11, Ill 











tical Engineering time open for Consulting 
Received by Dec. 19 will appear in 


the Dec. 31 issue subject to limita- 


UNUSUAL OPPORTUNITIES 
tions of space available. 
can be found each week in the 
CLASSIFIED ADVERTISING 
DIVISION 


AVIATION WEEK 


BOX 12 NEW YORK 36, N. Y. 


EMPLOYMENT SECTION OF 
AVIATION WEEK 














FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


— lact 


b’ & Wik Gra w Hill 
Office Vea rest You ‘ 


ATLANTA, 3 
1321 Rhodes-Haverty Bldg 
WAlnut 5778 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 
J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bidg., 
Main & Akard Sts. 
Riverside 7-5064 
D. BILLIAN 
DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-9351 
C. F. McREYNOLDS 
D. BRENNAN 
NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 
S. HENRY 
D. COSTER 
R. LAWLESS 
R. HATHAWAY 
PHILADELPHIA, 3 
17th & Sansom St. 


Rittenhouse 6-0670 
H. BOZARTH 
E. MINGLE 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
W. WOOLSTON 
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Cessna 

Omnig 

mainta 
) ) 


= 0 
Gilbert 
on dem 


AVIATI 


CLASSIFIED SEARCHLIGHT Won a ked, ADVERTISING 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATES DISPLAYED 


$2.10 a line, minimum 3 lines To figure advance payment count 5 The advertising rate is $21.00 per inch for all advertising appearing on 
overage words as a line. other than a contract basis. Contract rates quoted on request 
BOX NUMBERS count as one line additional in undisplayed ads. AN ADVERTISING INCH is measured Ye inch vertically on one column, 3 
DISCOUNT OF 10% if full payment is made in advance for four con- columns—30 inches—to a page 
secutive insertions of undisplayed ads Closing date is 11 days before issue date, subject fo space limitations 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N. Y 
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FOUR 
94'S 
For Sale or Exchange 


Zero time since overhaul and 
modernization by Airwork Corp- 
oration. Fully warranted. Serial 
No. 145067, TT 1282 hrs; 145086, 
TT 1425 hrs; 142996, ETT 1100 
hrs; 139432, TT 1426 hrs. Attrac- 
tive price includes carburetors, 
magnetos, ignition harness. Out- 
right sale or exchange for your 
old 1830's in operating condition 


Call Mr. Gillespie at Taylor 5-6000 
(Millville); Rector 2-0166 (New York) 
or write: 


AIRWORK CORPORATION 


MILLVILLE, NEW JERSEY 


FOR SALE 
zeRO C-46F time 


AIRLINE INTERIOR 


48 PAYLOADER SEATS—HATRACKS—INDIVIDUAL LIGHTS & AIR VENTS—BUFFET 
COMPLETE AIRLINE RADIO 
SMALL PASSENGER DOOR INSTALLED IN CARGO DOOR 


NOW IN OVERHAUL—15 DAY DELIVERY 
$125,000 CASH 
CONTACT OWNERS DIRECT 
A. L. McGRAW 
LOS ANGELES AIR SERVICE, INC. 
MUNICIPAL AIRPORT—HAWTHORNE, CALIF. OREGON 8-3961 























keep your weather eye out for Deal Directly C18 and DI8 


wit wner BEECHCRAFT 
Weather Eye si ge another 
ay Raya — = T exclusive offering! 


custom fitted to your plane 
P. O. Box, Bridgeton, Mo 








Executive ap- 4 + . 
pointments $ 
Wal equipoed pe Fig You  24-Passenger Airline 
radio like. Aircraft hull : 
FOR SALE Full instru- insurance inctud- 3 
mentation ed - copied air. 

vail je tor 
Good selection Oh SF ae r 
varse HS Sikorski eticenters with large 4 Ce S 
ventory part Stinson Field Aircraft P TRADE-AYER COMPANY : 
Box ] S San tonio Texas CAp tai Linden Airport Linden, WN. J. 
1-8434 Hunter 6-7690 





Available for immediate Sale 
Now Bell 47 BAS Helicopter 5 parts, 1 /3 off lust. Immediate Delivery 

itonio, an vital 1-8 : a am . . ; In Forei Scheduled 
- nd Immediate Delivery Aidtinn Se 


c-125 Berthvep Trimeter ome, excellent We steck, overhaul, end install Price asking $110,000 


conditi low t : o de Stinson 


Field Aircraft P. O Box 1738 San Antonio, PRATT & WHITNEY WRIGHT “F.A.F. Location” 


a Soe &Oene R1830 R1820 In Excellent Condition 


F-S51-D mo ey American Fighter Planes, lim- 
ted quantit ow time, excellent con lit yn -75, —92, —94 202, -56, ~72 For details contact: 


Siteraft B'o."Hos ae SenAnonor ress || RYBS RIZ40 R2000 | |. . ’ 
pital 4-8434 
“oe ond our most popular DC3 engine William 4 Wold Associates 


Omnia tore os R1830 - SUPER - 92 (Exclusive Sales Agents) 


maintained. Cost $27,000 depreciated price Dept. AW 
SSCS nite ts || ENGINE WORKS | $31,ht ozo, naw vot 1.6 


ation trip. 
Lambert Field Inc. St. Lovis, Mo. Cable: BILLWOLD, N. Y. 

















SPECIAL SERVICES 
HELICOPTER N AVCO. Lambert Field 
Office Facility available, Dayton, o., near Hiller—Model UH-12B. Very tow of ine. PErahing’1-1710 


hotels, newly decorated offices, new furniture. 


air cond., heat light, telephone answering frame and engine time. has factory p a dated 


service. Person nel experienced WPAFB pro- Perfect Condition. 
cedures, also commercial, professional. Eve- _DEICER BOOTS | 
stenographic services available Your | EAST COAST AVIATION CORPORATION 


» Secretary, 136 W. Second St., HEm- Bedford Airport Lexington 73, Mass. Lodestar 


lock 5866 
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SEARCHLIGHT SECTION 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


Radar 
Interiors 
Engine Change 
Exteriors 
Radio 


Inspection 
Maintenance 
Instrumentation 
Modification 
Overhaul 


PacAero Engineering Corp. 


(Formerly Lear Aircraft Engineering Division) 


Santa Monica Airport, Santa Monica, California 


Builders of the Incomparable Learstars 








7 TO 10 DAYS’ 
INSTALLATION 


;: RADAR * 


CORRECT RADOMES for X or C BAND 


Only R/W has the reinforced double-shell 
dielectric radome recommended for X-Band 
high transmission efficiency and high stru 
tural strength with no compromise or loss 
no reatrictions of air speed or any kind 
Weather-tight fitting, leakproof, quiet. Won't 
vibrate loose Lowest installation cost. 


Bendix ey 


ry 


Separately hinged radome and scanner, for 
easy disconnect and adjustine—neressary for 
accurate antenna tuning Quick access to in 
strument panel 


Remmert-Werner 


Inc. of Inc. of Inc. of 
St. Lovis Florida Toledo 
Lambert Field Pompano BeachExpress Airport 


lodestar DC3 Beech 


Specialists in Conversion M~intenance Overhaul 


PBY 5A‘S 





SALE OR LEASE 


Recently overhauled and rewired 
Modified for 2 crew, 15 Passengers, Cargo Doors 
Airline Radio and Instrumentation 


| TIMMINS AVIATION 


LIMITED 
| Montreal Airport, Montreal 








TWO 
DC-4's 
FOR LEASE 


ONE CARGO 
ONE PASSENGER 


FR-3373, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 








GRUMMAN MALLARD J-29 


Now being overhauled 
Will finish to specifications 





1946 BEECHCRAFT D18-S 


Clean & ready to go—$34,750 


WILLIAM C. WOLD ASSOCIATES 


Dept. AW-551 Fifth Ave., N.Y. 17, N.Y. 
Telephone: MUrray Hill 7-2050—Cable: Billwold 














Deal Directly 
With owner 

Early Model S 
cellent f 


SIKORSKY H5A 


Also 3 Commercial 8-51 


HELICOPTERS 





rtunity & « pt 
$15,000 
ll, lease or f 
A. J. Ming Hunter 6-7690 


TRADE-AYER COMPANY 
linden Airport, Linden, N. J 











C-3 
FOR LEASE 


Standard Airline Radio 
21-Passenger interior 
Complete Anti-icing, De-icing 


TRANS-INTERNATIONAL 
AIRLINES, INC. 


P. O. Box 233, Miami 48, Fla. 














For Sale 
GRUMMAN GOOSE 


Model G-21A, Amphibian Seven-place Aircraft 
Will be sold in flying condition Large assortment 
ot spare parts valued at $8,000, including two Pratt 
& Whitney R-985.450 h.p. engines. Total price air- 
craft & parts $25,000 

CiViL AIR TRANSPORT 
Taipei, Formosa. Cable CLAULT. 











SS AAT TRRRER II 
IF YOU RENDER A SERVICE TO THE 
AVIATION INDUSTRY YOU SHOULD | 
INQUIRE ABOUT THIS SECTION! 

Write 
Classified Advertising Division 
330 W. 42 St., New York 36, N. Y. i 








“Take a Heading for Reading” 


for the BEST MAINTENANCE @ OVERHAUL © MODIFICATION © INSTALLATION 
READING AVIATION SERVICE, INC. 
Phone 3-5255 


Reading, Pennsylvania 














FINEST AIRCRAFT MAINTENANCE 


100 HR. INSPECTIONS 
COMPLETE OVERHAUL 


TWIN BEECH 
DC-3 
LODESTAR 


pHone Genesee o-7301® ROCHESTER 11, N.Y. 


FRIENDSHIP 


7s Bee =” «2D Fe TT 


ddd hee eee ee eee eee ee eee 2 ee 


TO WASHINGTON — BALTIMORE 


40 min. to Wash. — 20 min. to Balto, 
Complete facilities — no waiting 





OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 

GOV'T. APPROVED REPAIR STATION 








BP AERO e°sccinoo, catironnin 











If there is anything you want 
that other readers can supply 


| OR ... something you don’t want— 
that other readers can use— 


Advertise it in the 
SEARCHLIGHT SECTION 








| SCHOOL 








LAST CHANCE! 
HELICOPTER TRAINING 


Effective March 1, 1957 CAA will require a 
minimum of 50 hours flight instruction for 
privote and commercial pilots to qualify for 
a helicopter rating 


Plan for the future! Apply now for helicopter 
flight instruction at the world’s oldest heli 
copter flight school. You can qualify now with 
20 hours of flight instruction. G.!. Approved 
Non G.!. helicopter training also available 
ot our base in FLORIDA 


Write, wire or phone TODAY for details 


NEW ENGLAND HELICOPTER SERVICE, Inc. 
R 


State Airport, Hillsgrove, 





























Contact us for 
car, limo, & 
hotel reservations. 
_ PAN-MARYLAND 
a *. AIRWAYS, INC. 

” Friendship Airport,Md. 


CAA certified 
repair station 
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SHINE sesr 
SHINE toncer 
SHINE easier with 


DULL 


nd Polish 


ALS 


Aluminum Cleaner 


The origina! chemically- 
impregnoted cotton wod- 
ding — Cleans quicker, gives 
higher, longer-lasting gloss, 
lecves protective film. Saves 
time, leobor ond money! 
Avoid inferior imitations 


AVAILABLE 
AT LEADING 
DISTRIBUTORS 


MANUFACTURED EXCLUSIVELY BY 
George BASCH Co. 


559 Longfellow Avenue, New York 59, N.Y. 


TANK 
FILLER 
CAP 


% Removed with only a 35° turn 
*% Weighs only .43 Ibs. 

% Opens safely under pressure 
* Full 3-inch opening 

% Lever action design 


The first tank filler cap to successfully 
pass all test requirements of MIL-C-7244B 
(ASG) applicable to fuel, oil, alcohol-water 
and hydraulic reservoirs. Write for 
data sheet on this new FC-3500 flush 
mounted cap. 
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NACA’s Problem 


\s a long-time NACA employe (unti 
last September), I was very pleased with 
your editorial in the Nov. 5 issue. Un 
fortunately, you did not strike at the serious 
problem which is destroying the usefulnes 
of all that equipment: Lack of 


nillion machines 


who fly 


oncern to 


maxinun 


SANDERS 


hne men 


138 


iviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns. 
iddress letters to the Editor, Aviation 
Week, 330 W. 42nd St... New York 36. 
N. Y. Try to keep letters under 500 
words and genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 
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Flight Control System by Sperry 


Like every Sperry flight control system 
deve loped over the past 40 vears, the 
MA-2 system designed for SAC’s inter 


continental jet bomber ts “tailor-made 


for the job to be done 


Providing precision control of the 


650-mph Boeing plane during the long 
hours of navigating to distant targets, the 
MA-2 also supplies automatic control for 
the bombing system and flies the bomber: 


during instrument landing approaches 


To meet changing control requirements 
of the B-52 at various speeds and at alti 
tudes up to 10 miles or more, Sperry 
engineered a new design concept into the 
MA-2. Called “parameter control,” this 
new development automatically determines 
and applies to control surfaces the exact 
amount of force necessary to execute any 


maneuver required by pilot or bombardier 


Remarkable as is the performance of 


the advanced MA-2 system, it is only one 


H. C. BOSTWICK, Manager of our 
A tical Equip t Division and 
twenty-year Sperry veteran. Serving 
aviation — his experience as pilot, en- 
gineer, inventor and manager. 





of many Sperry automatic flight controf 
systems in the air today Other Sperry 
systems are in use On many of the world 
leading airlines, on hundreds of business 


tt 


planes and thousands of military aircer: 
Tomorrow, new Sperry systems will be 
flying many of the multi-jet and turbo-prop 


transports now going into production 


If you have a problem in 
flight control, Sperry engineers can hel 
vou find the right answer. Write « 


Aeronautical Equipment Division 
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Lower height .. . (.205” vs. 254”’) 
Narrower width . . . (.328” vs. .400’’) 
Lighter weight .. . (.254/C vs. .354/C) 


Counterbored .. . (.060’’) 


New Low-Hei gz ht CHOOSE THE SOLUTION TO YOUR 


FASTENING PROBLEM FROM A 


Counter bor ed Locknuts COMPLETE LINE OF NUT SHAPES! 
Conform with NAS Drawings ai 


+8 through 5/16”) 


The new ESNA LHTASI series of self-locking nuts was designed to meet the 
requirements of the recently released NAS679-695 drawings for low-height 





counterbored nuts. Intended for structural use, and developing the full ten- pra 

sile strength required by Spec MIL-N-25027 (ASG), they perform satisfac- pose haw! — 
torily at temperatures up to 550°F. These parts have also been approved to : 
AN-N-10 and drawings AN362 and AN366. 


The LHTAS] series offers several special advantages to the designer: 





a : , , Two lug “Floater” 
Minimum envelope dimensions and weight compatible with performance to zg > dle 5/16") 
the tensile, vibration, twist-out and push-out requirements of MIL-N-25027 
(ASG). 

Reduced height permitting use of 160,000 psi heat treat short length NAS 
bolts to still further cut down weight of nut and bolt assembly. 








Counterbore in the base of the nut assures that bolt threads will not be in 

; cog 5; Gang Channel 
bearing. This eliminates the weight of an extra shim in many applications. (#8 through 5/16”) 
(and others not illustrated here) 











Repeated use and reuse without loss of efficiency. 


MAIL COUPON FOR DESIGN INFORMATION 


Dept. N18-1225, Elastic Stop Nut Corporation of America 


ELASTIC STOP NUT 2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information 


CORPORATION . [} Spec Sheets [] Here is a drawing of our product. 


INSERT on New What type of self-locking fastener 


OF AMERICA a LHTAS1 Series would you suggest? 


Nome__ el 
OFFSET 
CROWN Company 
Street 


City_ 

















